INSTRUCTION MANUAL

OPTICAL BIOMETER

OA-2000

Read this manual thoroughly before using the
instrument to ensure proper and safe operation.
Contact Tomey Corporation or our local distributor if
you have any questions or you encounter any
problems during operation.

B Always follow the operation

procedures described in this manual.

B Keep this manual in a readily
accessible location while operating the
instrument.

B Contact our local distributor if you
lose this manual.
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i Important Safety Information

A\

DANGER

WARNING

CAUTION

Do not install this instrument in a location where explosives or inflammable
substances are used or stored. Otherwise, fire or explosion may occur..

Do not remove the cover of the instrument. You may be directly exposed to
high voltage sections.

Do not disassemble or modify the instrument. You may be directly exposed
to high voltage sections.

Disconnect the power cord from the instrument before servicing the
instrument. Otherwise, you may get an electric shock.

Do not place water or chemicals on the instrument. Any water or chemicals
entering the instrument may cause an electric shock or failure.

Only use the specified terminal for connection of the instrument. Using
another type of terminal may result in failure of the instrument.

This instrument is a diagnostic/measuring device specially designed for
ophthalmology. Never use the instrument for other purposes.

The external output terminal is not isolated from the internal circuit.
Inappropriate wiring may damage the internal circuit. Be sure to contact
Tomey Corporation beforehand when using the external output terminal.
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CAUTION

B This device complies with FCC RF radiation exposure limits set forth for an
uncontrolled environment. The antenna used for this transmitter must be
installed to provide a separation distance of at least 20 cm from all persons
and must not be co-located or operated in conjunction with any other
antenna or transmitter.




ii How to read this manual

Outline

This manual is structured as follows.

1. PRIOR TO USE
Describes safety precautions and important information to be
understood before installing and using the instrument.

2. NAMES AND FUNCTIONS
Describes names and functions of each section of the instrument.

3. OPERATION PROCEDURES
Describes information required for installing and using the
instrument.

4. TECHNICAL INFORMATION
Describes useful technical information about the instrument.

5. INSPECTION AND MAINTENANCE
Describes procedures for replacing consumable parts, etc. that the
user of the instrument should normally conduct.

6. TROUBLESHOOTING
Describes how to solve problems.

7. CONSUMABLES AND OPTIONAL EQUIPMENT
Describes consumable parts and optional equipment.

8. Specifications
Describes the specifications of the instrument.
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SYMBOLS USED IN THIS MANUAL

N ii-2

Descriptions accompanied by the symbols below indicate the
following:

M This is a precaution that, if unheeded, will result in a
hazardous situation where there is an imminent danger of
serious injury or death.

W This is a precaution that, if unheeded, could resultin a
hazardous situation where there is a possibility of serious
injury or death.

A\
WARNING

B This is a precaution that, if unheeded, may result in a
situation where there is a possibility of minor or moderate
injury or damage to property.

=
=1
(=3

3

This is additional information which may contain special
precautions on company policies related, either directly
or indirectly, to the safety of personnel or to the
protection of property.
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1. PRIOR TO USE

B Read this manual thoroughly before using the instrument to
ensure proper and safe operation.

B Always follow the operation procedures described in this
manual.

B Check that there are no devices that generate strong
magnetic field near the instrument. A strong magnetic field
may cause noise and affect measurement.

1.1 Precautions for operation

B Only allow qualified operators to use the instrument.

B When measuring the axial length, fully examine the measured data for waveforms and
variations. If the measurement result is doubtful, perform measurement again or another
inspection to review the inspection result. If incorrect measurement data is used to
select intraocular lenses, further surgery might be required.

B When using the IOL calculation result to select intraocular lenses, thoroughly determine
the selection by also examining cataract surgery methods and other inspections.

B When measuring corneal thickness, the measurement accuracy may exceed *5um
depending on the conditions of measurement or patient's cornea. Carefully consider the
history of corneal diseases and surgeries, and review the inspection result by
performing measurement again or another inspection if the measurement result is
doubtful.

B An artifact may occur during ultrasound measurement. If measurement value is doubtful,
consider waveforms and other examinations to carefully determine whether to adopt the
value.

B Precautions when installing the instrument

- Install the instrument in a location free of water or chemicals. Any water
or chemicals entering the instrument may cause an electric shock or

WARNING failure.
— Do not install the instrument in a location where chemicals are stored or
gases may occur. Spilt chemicals or vapor may enter the instrument and
result in fire.

- Check that the frequency, voltage, and allowable current (or power
consumption) of the power source are appropriate. Otherwise, fire or
electric shock may occur.

- Connect the power plug to a grounded 3-pin outlet. Otherwise, a short
circuit due to failure of the instrument may result in electric shock.

— Do not place any heavy object on the power cord or squash the power
cord. Fire or electric shock may occur.

- Fully insert the power plug into the outlet. Faulty contact, allowing any
metal to contact the exposed terminal of the plug, or dust accumulated
on the exposed terminal of the plug may result in fire or electric shock.
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CAUTION

When operating this instrument connected to other devices, only use
devices that comply with IEC60601-1 or that comply with IEC60950-1
and whose power source is isolated with an isolation transformer.
Furthermore, all devices should be configured to comply with the
standard IEC60601-1 ME system. Anyone who connects any additional
device to the communication connector will be considered a person
configuring a medical system, and is therefore responsible for complying
with the requirements of an IEC60601-1 ME system. Contact Tomey
Corporation or our local distributor before connecting the instrument with
a communication connector.

Do not connect a device with data transmission specifications that are
not compatible. Fire or electric shock may occur.

Conduct grounding work correctly. Otherwise you may get an electric
shock.

Do not hold the head, chin rest, forehead pad, or joystick when moving
the instrument. These components are detachable and the instrument
may drop, resulting in injuries.

Install the instrument in a location not subject to direct sunlight, high
temperature and humidity, or air containing dust, salt, and/or sulfur.
Otherwise, failure or malfunction may occur.

Install the instrument in a leveled stable location free of vibration or
mechanical impact. Otherwise, measurement cannot be conducted
correctly. Also, the instrument may topple over or fall down, resulting in
fire or a serious accident.

Install the instrument between the patient and physician so that they can
face each other.

Install the instrument in a location with ample clearance from other
devices to allow smooth inspection.

Check the battery power source (discharge condition, polarity, etc.).

B Precautions before using the instrument

N 1-2

CAUTION

Check the electrical contact of switches, polarity, dial setting, and
meters, and that the instrument is working correctly.

Check that all cables are connected correctly.

Since simultaneous use of multiple devices can cause misdiagnosis or
result in a hazardous situation, exercise caution when using this
instrument.

Check the sections that the patient will directly touch.

Peel off the top sheet of chin rest paper and clean the forehead pad with
a cloth dampened with alcohol before conducting measurements.

Check the battery power source (discharge condition, polarity, etc.).
Check that the instrument is correctly grounded.

Check that the date set in the instrument conforms to the actual
operation date and time.



B Precautions during operation

A\

WARNING

CAUTION

Do not place any container with liquid in it on the instrument. Any liquid
entering the instrument may cause electric shock or failure.

Be sure to touch the “New” button to delete the measurement data for
the previous patient before measuring a new patient. If new
measurement is started without deleting the previous data, the
measurement data for the previous patient may be included.

Do not allow the patient to touch the terminals for connecting the
instrument to external devices.

When moving the measuring head and/or chin rest of the instrument,
pay attention to the position of the patient's face, hands, and fingers. The
patient may be injured by the moving section of the instrument.

Do not allow any person to place their hands or fingers in the clearance
under the measuring head or the section under the chin rest. Their
hands or fingers may be caught and injured.

Do not lean on the instrument or press the instrument from the top. The
instrument may topple over, resulting in mechanical failure or injuries.

Be careful to not exceed the time and quantity limit required for
diagnosis, medical treatment, and measurement.

Constantly observe that both the instrument and patient are free of
problems.

If a problem with the instrument or the patient occurs, take appropriate
action, such as stopping the device, to ensure the patient’s safety.

Do not allow the patient to touch the instrument.

If problems such as smoke, offensive odor, or abnormal sound occur,
immediately turn off the instrument, disconnect the power plug from the
outlet, and contact Tomey Corporation or our local distributor.

B Precautions after operation

A\

WARNING

CAUTION

Do not place any container with liquid in it on the instrument. Any liquid
entering the instrument may cause electric shock or failure.

Do not use organic solvents such as thinner, benzene, or acetone to
clean the instrument. Fire or electric shock may occur. (These solvents
may also corrode the resin or coating on the cover of the instrument.)

Follow the specified procedures to return the operation switch, dial, etc.
to their original positions and turn the instrument off.

Hold the plug when disconnecting the power plug from the outlet to avoid
placing excessive force on the cord. Pulling the cord may damage the
inner core wires, resulting in electric shock or fire.

When disconnecting cords, do not apply too much force on them, for
example, do not hold and pull the cord.

Refer to "5.6 Storing" for instructions on the storage of the instrument.
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Clean the instrument at the end of operation in preparation for the next
use.

Clean and neatly arrange the accessories and cables.

B If any failure occurs in the instrument, immediately stop operation, indicate the failure in
the instrument, and contact our local distributor for repairs.

N 14

DANGER

A\

WARNING

CAUTION

Do not modify the instrument. Doing so may cause electric shock or
failure of the instrument. There is a high-voltage section in the
instrument. Touching this section will result in death or serious injuries.

Disconnect the power cord from the outlet when replacing fuses.
Otherwise, you may get an electric shock, resulting in death or serious
injuries.

Use the power cord and fuses provided with the instrument or specified
by Tomey to ensure safety. Also, do not use the accessories provided
with the instrument for other equipment.

When any failure occurs in the instrument, indicate the failure in the
instrument and contact our local distributor for inspection and repairs. Do
not attempt to repair the instrument yourself.

Conduct regular inspections of the instrument and components.

When the instrument is not used for 1 month or longer, check that the
instrument is operating correctly and safely before starting operation.
Refer to "5.3 Inspection” in this manual for the checking procedures.



1.2 Checking package contents

Open the package and check that the required quantity of the following items is
included and they are not damaged. If any item is missing or damaged, contact
our local distributor as soon as possible.

B Keep the box and packing materials for use when moving or transporting
the instrument.

B When taking the instrument out of the box, pull the outer box upward and
then remove the packing materials. Be careful not to lift the instrument by
directly holding the measuring head, chin rest, forehead pad, or joystick.
The instrument may be damaged.

® Main unit Optical Biometer OA-2000 ..........cccooeriiiiiiiiieeeeeeeeeinen, 1
@ POWEr COrd ...ooooiiiiiiiii 1
O Model €Ye oo 1
@ TOUCKH PEN ceeeie e 1
® SD card (installed in the main unit) ..........ccoooiii 1
® Fuses (2 fuses are installed in the main unit).............cccccooieeee 4
@ Chinrestpaper ..o, 1
® Pins for chin rest paper ... 2
® Printer paper (1 paper is installed in the main unit)....................... 2
@ DUSE COVET ittt 1
® INSTRUCTION MANUAL (this manual) .........cccooiiiiiiiienieeeee 1
® DATA Transfer installation CD ........cccoeeeviiiiiiiiiiee e 1
® DATA Transfer Starting Guide .........cooovviviiiiiii, 1

The following parts are optional
® OKULIX USB dONGIE ....oeiiiiaiiiiiiiiee et 1
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1.3 Glossary

[AA]
[ACD]
[Acryl]
[AM]
[Aphakic]
[Avg]

[AX]

[Axial]

[BD address]

[Bluetooth®]
[Caliper]
[CCT]

[CCT (Ultrasound)]

[Contact]

[CYL]

(D]

[Data Transfer]

[Easy IOL]
[Export]

[Immersion]

[IOL]

N 1-6

Auto Alignment / Auto Measurement

Anterior chamber depth measurement

Acrylic lens

Auto Alignment / Manual Measurement

Aphakic eye

Average value

Astigmatism axial anlge [0° - 180°]

Represents the direction where a degree of astigmatism is present;
the degree will be applied where it intersects at right angles with
the astigmatism axis.

Axial length measurement (biometry)

Bluetooth® Device Address
Number set to each device to identify the connection

Near Field Communication

Manually moves the measurement point.

Corneal center thickness

Ultrasound correction for corneal thickness

The reference value expected when measuring the same corneal

thickness using our ultrasound pachymeter (SP-100, etc.).

Displays the value calculated by the AL-3000 contact lens
conversion formula.

Cylindrical refractive power [D]

Diopter

The unit of refractive power representing the level of myopia,
hyperopia, or astigmatism. Reciprocal of the focal length measured
in meters.

System to output inspection data from Tomey products to digital
files.

Name of IOL power calculation software
Transmits measurement data to TOMEY Link.

Displays the value calculated by the AL-3000 immersion
conversion formula.

Intraocular lens



[K1]

[K2]

[KAI]

[K1]

[KRI]

[M.A]
[M.M]

[OKULIX]

[OPT]
[OptLength]
[Pachy]
[Phakic]
[PL]
[PMMA]
[Post]

[Pre]

[Pupil]

[SNR]

Radius of corneal curvature of minor meridian [mm] or corneal
refractive power (D)

Radius of corneal curvature of major meridian [mm] or corneal
refractive power (D)

(Kerato-asymmetry Index) Index showing asymmetry of corneal
shape obtained by keratometer measurement. An index is
calculated for an ellipse obtained by calculation of keratometer
measurement according to misalignment between the center of the
ellipse and alignment position (almost the center of the optical
axis). As this index gets larger, the ellipse deviates from the ring
projected onto the eye during keratometer measurement and it is
more probable to be irregular astigmatism of keratoconus etc.

Cornea equivalent refractive index (Keratometric Index)
(Kerato-regularity Index) Index showing regularity (irregularity) of
corneal shape obtained by keratometer measurement. An index is
calculated from misalignment between an ellipse obtained by
calculation of keratometer measurement and a ring projected onto
an eye subject to keratometer measurement. As this index
becomes larger, the projected ring is not a proper ellipse and it is
more probable to be higher order irregularity of keratoconous which
cannot be corrected with optical glass lens.

Manual Alignment / Auto Measurement

Manual Alignment / Manual Measurement

IOL power calculation software that uses the ray tracing
method.IOL power calculation software that uses the ray tracing
method. We install this software in OA-2000 as an import agent.
Optical axial length measurement

Optical distance from the tear to the retinal pigment epithelium.
Corneal thickness measurement

Phakic eye

Abbreviation of POST LASIK

Eye with a PMMA lens inserted

After refractive power correction surgery.

Before refractive power correction surgery.

Shows the pupil diameter in [DIA] mode for corneal diameter
measurement/pupil diameter measurement.

Signal to noise ratio.

A larger value represents large interference signal, meaning higher
quality signals can be obtained.
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[SPH]

[TOMEY Link]

[VD (vertex distance)]

[WTW]

[Auto Alignment]

[Caliper]
[Gain]
[Gate]
[Retake]
[Silicone]

[Power-save]

[Measurement point]

[Touch Alignment]

[Touch panel]

[Fitting formula]

[Rx only]

N 1-8

Spherical refractive power [D]

Digital medical record system to manage data measured with
Tomey products.

Distance between corneal vertexes [mm]

Represents the distance between the corneal vertex and the
posterior surface of the lens to be prescribed.

When (VD=CL), vertex distance is calculated as 0 mm.

Shows the corneal diameter in the [DIA] mode for corneal diameter
measurement/pupil diameter measurement.

Function to automatically align the sight in the
up/down/right/left/focus directions.

Manually move the measurement point.

Adjusts amplification and amplitude of waveforms.

Specifies the range of waveforms to be detected.

Deletes the data for the displayed eye.

Eye with a silicon lens inserted

Function to automatically turn the LCD off, with only the power
lamp flashing, when the instrument is not operated for the specified
time (Auto Power Off mode). Touch any button to return to Normal

mode.

Indicates the point where corneal thickness is measured by
diameters and angles.

When directly touching the screen, the measuring head moves so
that the touched point is displayed in the center of the screen.
This allows you to focus the sight in the up, down, left, and right
directions without using the joystick.

Allows you to make various settings and execute the touch
alignment function by directly touching the monitor.

Converts axial length measurement data in optical method to that in
ultrasound method.

This symbol on the label of this device states "Caution: Federal law
restricts this device to sale by or on the order of a licensed
healthcare practitioner."



1.4 Overview

This instrument is an ophthalmology device used to measure the length of living
tissues utilizing light interference technology and to measure the cornea on
captured images. This device is designed to measure the axial length, anterior
chamber depth, corneal thickness, crystal lens thickness, radius of corneal
curvature, and corneal shape at optical clinics. In addition, this instrument is
equipped with a communication function for receiving and displaying
measurement results from another ultrasound device that measures axial length
or corneal thickness.

With an 10L power calculation function, this instrument has various IOL power
formulae applicable to ordinary cataract surgery and/or cataract surgery of eyes
with corrected corneal refractive power, and provides data necessary to
determine IOL power.
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2. NAMES AND FUNCTIONS

2.1 Physician’s side

(1)

(1) LCD and touch panel
Displays the data or used to perform operations.
The display angle can be adjusted.

(2) Power lamp

(3) Chin rest up/down button

(4) Joystick

Moves the head in all directions. A
measurement button is provided on the top.

(5) Built-in printer

(1) Measurement window
(2) Chin rest
(3) Forehead pad

(4) Touch pen
The touch pen holder is a magnet type.
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2.3 Sides of the main unit

(Fig. 1)

N 2-2

(1) Power socket
(2) Power switch

(3) Packing button
Pressing this button for 3 seconds moves the
head to a set position in preparation for
packing.

(4) SD card slot

(5) USB-H connector
Connector for measurement unit, USB flash
memory, and external ID input device

(6) USB-D connector (PICT)
Connect the PictBridge printer here.

(7) USB-D connector (PC)
Connect the personal computer, etc. here.

(8) LAN connector

(9) Maintenance switch
Our service personnel use this switch for
maintenance. Do not change the setting.



2.4 Screen

2.4.1 Basic structure and common items

m @ ©) (4) o) )
| |~ ™~

- Ll |
{‘S o ID : 123456789012 Name : Taro Tamaru TOMEY
PRIl \ & 1D | Phy. : Hanako Tomey ~ Date : 2013.02.08 13: 07‘ Rl L —

Varies depending on modes.

= Box e S

Built-in Export&Save Retake New

©6) (@) (8) 9) (10
(1) Eye display field (eye selection button)
(2) AL-4000 communication status field
The status of communication with AL-4000 is displayed with icons.

Communicating via Communicating Communication COMMUNICATION
wireless access via USB stopped NOT POSSIBLE *

i W B

* Operation not possible. Utility operations are required for connection.

(3) "ID" button
Opens the patient information input screen.

(4) Patient information field

(5) Version
The version of the software installed in this instrument is displayed.

(6) "Setup" button
Displays the setting screen.

(7) “View”/”"Measure” button
“View” button on the measurement screen and “Measure” button on the view screen

(8) Print, Export & Save buttons

(9) "Retake" button
Deletes the measurement data currently displayed and measures the same eye again.

(10) “New” button
2-3 N



2.4.2 Screens in optical mode

a) Measurement screen

Immersion
A | r— e

K1 :42.00D s k1 :42.00D

K2 :42.00D - . / M.M K2 :42.00D
- /.

Axial(mm) " Axial(mm)

Best : » / Best : Error

Best : 5.00
Avg : 5.00
Lens(mm)
4.95 :
Pachy(pm) - Pachy(pm)
400 ' ﬂ L ; 400
Pupil(mm) . ¢ Pupil(mm)
4.28 4.28

WTW(mm) WTW(mm)
14.28 14.28

§ - R
B & Gulil = o S
Database

Setup View Built-in Export&Save 1oL Retake

(1)  (12) (13)

(1) Inspection eye display field
(2) Measurement data display

(3) Measuring head position limit
Appears when the measuring head is near the limit of its movable range. The bar appears at
the top, bottom, right, or left of the screen according to the position of the measuring head.

(4) Auto Alignment ring
Indicates the effective range of Auto Alignment.

(5) Focus indicator
Displays the distance between the measuring head and the patient's eye.

(6) Auto Alignment mark
(7) Alignment OK mark

(8) Measurement item
Item being measured flashes.

(9) Auto/Manual

Measurement modes (Auto or Manual) for keratometer measurement data and axial length
measurement data are displayed. The first letter represents the alignment mode and the
second letter represents the measurement mode.

A.A: Auto Alignment / Auto Measurement

A.M: Auto Alignment / Manual Measurement

M.A: Manual Alignment / Auto Measurement

M.M: Manual Alignment / Manual Measurement

N 24



(10) Low reliability mark
Any of the following symbols appear when the number of low reliability data sets exceeds
the majority.
When low reliability data sets have exceeded the majority: “!I” in white
When reliability of all data is low: “!”” in pink
When there are multiple higher peaks detected in the axial length measurement: “I” is
shown in pink.
When all data returns an error: error
The reliability mark is shown beside the keratometer measurement and axial length
measurement in the measurement data display field.

(11) Head retreat button
The head retreats while this button is touched.

(12) “Database" button
Displays the data management screen.

(13) “IOL” button
Opens the IOL power calculation screen.
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b) Axial length view screen

(1)

jb R
Mapnification Fitting Average Axial Length  SD SNR

s YR . T 24.95nm  0.02mm 99

- ID : 123456789012 Name : Taro Tamaru TOMEY.
finJ { % 1D | Phy. : Hanako Tomey  Date : 2013.02.08 13:07 OMEY L -

=
S
/

>
2
: —(5)
(3)— :
; (1)
8
L1 -(6)
7 /- (7)
OF ST ST i (8)
e i [pachy = sws)__tor_J [ « (12)

(1) Display area selection button
Enlarges and displays the image of the selected section.
Axial length / anterior chamber depth, lens / corneal thickness.
(2) Axial length measurement data display
(3) Scanned image / waveform display area
(4) View screen switch button
(5) Measurement data display
Lists measurement data of axial lengths, anterior chamber depth, lens, and corneal

thickness, and the relevant averages, and standard deviations.

(6) "Delete/Restore" button
Deletes and recovers the measurement data.

(7) "Select" button
The measurement data at the cursor position is selected to be used for calculating IOL
power. The selected measurement data is indicated by an “*”.

(8) “Caliper” button

(9) “Pachy -> SNR” switch button

(10) “IOP” button

(11) Selection cursor

(12) Selection cursor UP/DOWN buttons

(13) “Dual” button
Displays the R/L alignment display screen.
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c) Keratometer measurement view screen
(}2) (4)

ID : 123456789012 Name / Taro Tamaru
|L——,<‘> R] Tall) &10 | Phy. : Hanako Tomey Dat% 2013.02.08 13:0 JTOM,EAY [L_”*“]
Kerato & Toric. A ——
e Lo )

No. K1[mm] K2[mm] AX
1 828 816 99 !
2 828 816 99
1) — 3 828 816 99
( ) 4 828 816 99
—(6)
6 828 816 99
. / 7 828 816 99
8 828 816 99
9 828 816 99 /(7)
10 828 816 99 >
3 || A 828 816 /(8)
e SD  0.00_—000 0.00—g/
2) [ on ] )

Delete ﬁ A v_L - (9
Axial=25.00 mm Pupil = 4.28mm
ACD: =5.00mm WTW = 14.28mm & Topo —(

(1) Ring projection image display field
An image with rings projected is displayed.

(2) View screen switch button

(3) “Toric” button
Displays the toric auxiliary functions.

(4) Measurement position display selector
Select the measurement position to be displayed.
¢2.0mean / $2.5/ $3.0
When “$2.0mean” is selected, only the average is displayed.

(5) Unit selector
Select the unit for indications.
mm /D

(6) Measurement data display
K1, K2, AX, and their averages and standard deviations are displayed.

(7) "Delete/Restore" button
Deletes and recovers the measurement data.

(8) "Select" button
The measurement data at the cursor position is selected to be used for calculating IOL
power. The selected measurement data is indicated by an “*”.

(9) Selection cursor UP/DOWN buttons

(10) "Topo" button
Displays the TopoMap screen.

(11) “Dual” button
Displays the R/L alignment display screen.

(12) KAI/KRI

KAl represents asymmetry of the corneal shape and KRI represents regularity (irregularity)
of the corneal shape.
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d) Pupil diameter and corneal diameter view screen

ID : 123456789012 Name : Taro Tamaru
Phy. : Hanako Tomey Date : 2013.02.08 13:07

£ | Pupil tial
nitia
upl
X =0.10
Y =017
D=4.28 -
Center Point < > (3)
v
Diameter w

o
Position
D = 14.28 mm

Left point Right point (4)

o ) COILL

Axial = 25.00 mm K1 =42.00D
ACD = 5.00 mm K1 =42.00D (5)

o IR s @ ®

J\.

L o

Setup Measure  Built-in Export&Save Dual Database 1oL Retake L&

(1) Image display field

(2) View screen switch button

(3) Pupil diameter

(4) Corneal diameter

(5) "Apply" button

(6) “Dual” button

N 2-8
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2.4.3 Screens in each ultrasound mode

a) Axial length measurement screen

P ID : 123456789012 Name : Taro Tamaru
‘i Tl { & 1D ||Phy. : Hanako Tomey  Date : 2013.02.08 13:07] TOME)/[L_W]
.(. Average Axial Length

No. Axial ACD Lens

V=1550m/s

(3)—

(8 )—— . —

(9)—

(4) |

(5) Mode :Auto Quick Velocity:Avg. :1550m/s
(6) Jare I Velocity;LEN; AR

Eye
Type :Phakic Eye  y/qiocity:ACD :1532m/s _(1 0)

Cornea |( gons |(_kens ][ Retina J( <

= o o

=]
Database 1oL Retake New

(1) Gain display/adjustment field
(2) Mode display — Contact/Immersion
(3) Waveform display area
(4) Corneal gate cursor (only in immersion mode)
The waveform on the right of this cursor position is measured as the waveform of the

cornea.

(5) Lens gate cursor
The waveform between these two cursors is the waveform of the lens.

(6) Retina gate cursor
The waveform on the right of this cursor position is measured as the waveform of the retina.

(7) Gate cursor movement button
Moves the gate cursor.

(8) Level cursor/level line
Measurement data will be taken when the waveform rises above this cursor/line position.

(9) Measurement cursor/measurement line
The distance at this cursor/line should be taken as the measurement data.

(10) Measurement conditions display field
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b) Axial length view screen

& - ID : 123456789012 Name : Taro Tamaru TOMEY.
r_& ﬂJJJDﬂ #1D | Phy. : Hanako Jomey Date : 2013.02.08 13:07] Ove,;m L—

"0 Alerage Axial Length SD Range

ImmeSsion 2495mm 0.02mm 0.01mm

No.1
V=1550m/s

24.95  3.63
25.00 363 394
2495 363 394
2495 363 394
2490 363  3.94 _(2)
2495 363 394

24.95 363 394
24.95 363 394 |
2495 363 394 | (3)

2495  3.63 T
*  Avg. 24.%/ (4)
(_one ] _seet HI A (5)
Galte Caliper

% @ = o Qe

asure  Built-in Export&Save Dual B 1oL Retake New

© W N O U A w B

=
o

@ © @)

(1) Axial length measurement data display
Displays measurement conditions and measured axial length.

(2) Measurement data display
The axial length, anterior chamber depth, lens, and their average values are listed.

(3) "Delete/Restore" button
Deletes and recovers the measurement data.

(4) "Select" button
The measurement data at the cursor position is selected to be used for calculating IOL
power. The selected measurement data is indicated by an “*”.

(5) Selection cursor UP/DOWN buttons

(6) “Gate” button

(7) “Caliper” button

(8) “Dual” button
Displays the R/L alignment display screen.
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c) Corneal thickness measurement screen

| Phy. : Date : Ver.1A

SR 'Eﬂﬂj[ po|[ "0 Name : ]TOMEY[L_W]

Average
(2) ——2 Meas.Point : CCT
pm pm

m ccT T ¢80 ©0° ()

2 8.0 0° (S) ©8.0 45° () f poa. Range  :300-1000pm

(3)— 3 980 45 (5) | 8 080 go0 () [ Meas-Mede - Auto 9)

s — Data Display  : Actual Data

4 8.0 90° (S) | 9 98.0 135° (I) § Velocity : 1640m/s

i e Biased Value :70%

.0 135° (S CCT
\_ EJ ¢ & @ Data Selection : Minimum
g Change

[ Delete J[ Caliper ][Meas.Poent][Meas_Pgint (10)

i = N W=on fgm

ifferrerftial Database  calibration = Retake New

(4) 5) (6 (N (12)

(1) Real-time data display field
Displays the actual measurements of the loaded measurement points. The latest loaded
data are displayed during a measurement process.

(2) Corneal thickness data display

(3) Measurement data display

(4) "Delete/Restore" button

(5) “Caliper” button

(6) "Meas Point (measurement point)" button

(7) "Change Meas. Point" button

(8) Measurement waveform display field

(9) Measurement conditions display field

(10) ‘IOP’ button

(11) "Subtraction" button

(12) “Calibration” button
Calibrates the sensitivity of pachymetry probes.
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2.4.4 IOL power calculation screen
(1) (2)

ID : 123456789012 Name : Taro Jamaru TOMEY
1D Phy. : Hanako Tomey Date : 2013.42.08 13:07} OVer.lA L_w

ACD

Jmmersion re re Kpost | )
11,3375 mm = TIE2
(3) K1(¢2.5) (1Y) Target Ref. | Ref.pre Ref.Post
oo PR oo PR oo B 1B f
i G Post Op.
— v
(4) [ Haigis optimized ] e
5 Lens A - Const. A - Const. a0 | 0.50 a0| 0.50 | T—
( ) Const. 120.00 120.00 a1 0.03 a1| 0.03 P
10L Model
a2 010 a2 0410 (9)
(6) —— Model model1 model2 model3 model4
Manuf. company1 company2 company3 company4 Imglanted
(7) — Power 21.50 21.50 21.50 21.50 I0L [D] (10)
0L Ref. 0L Ref. [ 1oL Ref. I0L  Ref.
1950 1.96 1950 1.96 19.50 1.96 1950 1.96 Date of
2000 156 2000 156 2000 1.56 2000 156 Surgery (11)
‘ 2050 1.16 2050 1.16 2050 116 2050 1.16
(8) —F List 21.00 076 21.00 076 21.00 076 21.00 076
Post Op. Ref
22.00 -0.04 22.00 -0.04 22.00 -0.04 22.00 -0.04 (12)
2250 -0.44 2250 -0.44 2250 -0.44 2250 -0.44
23.00 -0.84 23.00 -0.84 23.00 -0.84 23.00 -0.84
2350 -1.24 2350 -1.24 2350 -1.24 e o (13)
=
— Rho%
eeeee e Built-in  Export&Save atisti
(1) Parameter field (14)

Enter the following parameters used for calculating IOL power.

Average Axial (axial length / ACD (anterior chamber depth) / K1 / K2 / Target Ref. (expected
refractive power)

(2) Clinical History Method parameter input field

(3) Measurement mode display/measurement data type button
Switches the display between optical measurement data and ultrasound measurement data.

(4) “IOL Power Formula” (formula selection) button
Select a formula for the IOL power calculation here.
Formulae listed in the pull down menu can be set in the system setup. (Refer to “3.9.3 b)
Selecting IOL power formula.”)

(5) Lens Const. (lens constant) input field
Displays various optical lens constants corresponding to the adopted IOL power formula.

(6) Model and maker name

(7) 10OL Power display field
Displays the calculated IOL power that satisfies the entered “Target Ref.”

(8) List (IOL data list display) field
The IOL standards based on calculation results and estimated refractive power after surgery
to implant the IOL are listed.

(9) Implanted I0OL Model input field

(10) Implanted IOL [D] (IOL power) input field

(11) Date of Surgery input field

(12) Post Op. Ref (post-operation eye refractive power) input field

(13) "Personal Constant" screen display button

(14) “Statistics” screen display button
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2.5 Symbols used for marking

]

O
/A
D

Refer to instruction manual.

“ON” (power)

“OFF” (power)

Type B applied part

Grounding (earth)
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3. OPERATION PROCEDURES

3.1 Safety precautions

B The power plug completely isolates the instrument from the commercial

WARNING

CAUTION

power source. If there is a problem with the instrument, turn off the power
switch and disconnect the power plug. Install the instrument in a place
where this can be performed smoothly.

Install the instrument so that the user can use the system under optimal
conditions. Carefully connect the devices so that the wiring is not
disconnected unintentionally during operation, and does not hinder
operation of the instrument.

3.2 Preparation before use

[ =

3.2.1 Connections

a) Power code

Be sure to touch the “New” button to delete the measurement data for the
previous patient before measuring a new patient. If new measurement is
started without deleting the previous data, the data for the previous
patient may be included.

Insert the connector of the power cord into the power socket on the side of the
main unit in the correct direction. Connect all three pins of the plug.

b) Connecting the axial length and corneal thickness measurement instrument AL-4000

[ =

Check that either or both of connected devices is in new patient mode
before starting to communicate the patient information and measurement
data. Communication cannot be started while both devices have
information and measurement data for the last patient.

Connection methods with AL-4000 include USB connection (wired) and
wireless connection.

[USB connection]

1)

2)

Plug the USB cable plug B (2) into the USB-D connector (1) on the top of
AL-4000 in the correct orientation.

Plug the USB cable plug A (4) into any of the USB-H connectors (3) on the
side of the main unit, making sure the orientation is correct.
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(2)

(Fig. 1)
[Wireless connection]

Refer to "3.2.2 Wireless communication connection with the axial length and
corneal thickness measurement instrument AL-4000" to make settings.

c) External digital printer

B Use only the specified printer and cables. Use a video signal cable or
remote cable to connect this instrument to a device conforming to

IEC60601-1 or JIS T 0601-1 or conforming to IEC60950-1 and with a power
source isolated by an insulated transformer.

2
(Fig. 1)

[Video printer]

1) Insert the cable plug A(1) of the USB-H cable into the USB connector (2) on
the side of the main unit in the correct orientation.
2) Connect the other cable plug B (3) of the USB cable to a video printer.

Follow the instruction manual of the video printer for details on how to
connect the printer.

[PictBridge printer]

1) Plug the mini cable plug B (3) of the USB cable into the mini USB-D
connector PICT (4) on the side of the main unit in the correct orientation.

2) Connect the other cable plug A (1) or mini A of the USB cable to a video
printer.

Refer to the instruction manual of the PictBridge printer for details on how to
connect the printer.
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d) External ID input device

Plug the connector of the external ID input device (e.g. barcode reader, card
reader, keypad, and keyboard) into the USB-H terminal (1) on the side of the
main unit, checking the correct orientation.

=00 e allf

USB_H PICT, . PC =5

nnnnn

%%
(Fig. 1)

e) Connecting OKULIX USB dongle

W Use the OKULIX USB dongle specialized for this instrument included in
the package.

B Connect the OKULIX USB dongle directly to the instrument without using
an USB hub.

Connect the OKULIX USB dongle to the USB-H connector terminal (1) on the
side of the instrument.

PICT . » PC =

(1)

Dﬂ@\a il

f) Connecting the personal computer

B The network support system “TOMEY Link” (optional) or the inspection
data receiving software “DATA Transfer” (included in the package) is
required for data communication with the Machine.

B Refer to the corresponding operation manual for installation, settings,
and operation of TOMEY Link and DATA Transfer.

B Connection setting is required for connecting with TOMEY Link and
DATA Transfer. Refer to "3.9.4 d) PC connection settings” to make
settings.

B Be sure to make network settings under the consent of your network
administrator.

There are two methods to connect with a personal computer: LAN connection and
USB connection.
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[Connecting LAN cables]

B For LAN connection, be sure to connect the unit to a computer via a hub.
The unit does not work correctly of directly connected to a computer.

Prepare the following items.

- LAN cables (straight type, category 5 or higher) 12
- A network hub (A 100MHz switching hub recommended) : 1
- A computer with TOMEY Link or DATA Transfer installed : 1

(Wiring example)
LAN cable
Hub ] ............... Systems in clinic

LAN cable

This instrument Personal
OA-2000 computer

g) AL-100 measurement data review screen

@R t N s }TOMEY L &>

Phy.: Time: 2015.Mar.12 12:25 Ver. 1P —

| | ﬂl F
\ H ’\
U | r\ |

|

I‘l\ | “

h‘
\

\'l‘ |
'ML‘ H \\ ||

N A

{| ulmq' I Ly Ul L"'UJ L«Wu"'.,.,n,‘-‘fr‘

I

|
!

(2) Axial ACD Lens o Axial  ACD
(3) 25.20 4.66 3.33 Contact 24.27 4.31
Eye Type 3 Normal(S/V) Eye Type 2 Normal(S/V)
Velocity : Avg. : 1550 m/s Velocity : Avg. : 1550 m/s
Velocity : LENS 1641 m/s Velocity : LENS 1641 m/s
(4) Velocity : ACD 3 1532 m/s Velocity : ACD 3 1532 m/s
Velocity : Vit. : 1532 m/s Velocity : Vit. : 1532 m/s
Velocity : Velocity : 10L

AL-100 Ver. 2.C.00
s @ E O 7z

Setup Built-in Save DataBase 10L

(1) Waveform display field

(2) Mode display field — Contact / Immersion
(3) Axial length measurement data field

(4) Measurement condition display field

(5) AL-100 version
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h) Connection with Biometer AL-100

B The following settings are required in Biometer AL-100. . Refer to the
Biometer AL-100 instruction manual for the settings.

BAUD RATE : 38400
DATA LENGTH : 8Bit
PARITY : NONE
STOP BIT : 1bit

Use a serial cable (Dsub 9 pins, crossover cable, male + female) and USB serial
conversion cable for connection.

1) Connect the serial cable and USB serial conversion cable.
2) Insert the USB plug into any of the USB-H connectors (1) on the side of the

main unit, and insert the serial cable plug into the Communication Cable
Terminal (2) on the back of AL-100.

|:Zi|ﬂ¥ﬂﬂ i}

PIET, PO =5

(Fig. 1 Side of OA-2000) (Fig. 2 Back of AL-100)

3-56 X



3.2.2 Connecting the axial length and corneal thickness measurement instrument AL-4000

CAUTION

B In-house wireless stations, specified low power wireless stations, and
amateur wireless stations for wireless frequency identification also use
the frequency band used for this instrument’ s wireless communication.
Check that none of these stations are operating near this instrument
before use.

B When this instrument causes wireless frequency interference harmful to
the in-house wireless station for wireless frequency identification,
change the frequency immediately or take other measures to avoid
interference. Stop emitting wireless waves and contact Tomey or our
local distributor.

B When this instrument causes wireless frequency interference harmful to
a specified low power wireless station or amateur wireless station for
wireless frequency identification, contact Tomey or our local distributor.

a) Wireless communication setting

Refer to “3.9.4 e) AL-4000 wireless settings” to make the settings.

b) Connection for wireless communication

B Check that either or both of connected devices is in new patient mode

before starting to communicate the patient information and measurement
data. Communication cannot be started while both devices have
information and measurement data for the last patient.

B When connecting a device with a USB cable during wireless
communicating, wireless connection is changed to wired connection.

[Automatic connection upon startup]

When the AL-4000 is selected as the “connection place” in this instrument,
wireless communication automatically starts when both the AL-4000 and this
instrument are turned on. However, if the AL-4000 has already started wireless
communication with another device, this instrument cannot start wireless
communication.

Refer to "3.9.4 e) AL-4000 wireless settings" for how to set “automatic connection
upon startup.” Refer to the instruction manual of the AL-4000 for how to set the
AL-4000.

[No communication state]

N 3-6

The confirmation screen appears if measurement data remains in this instrument
when attempting to connect to the AL-4000 in new patient mode. (Fig. 1)

Click the “OK” button (1) to delete the data in this instrument and connect to the
AL-4000.

Click the “Cancel” button (2) to stop communication. (Fig. 2)



ot Waming

Code : N155 (0801)

0.D Phak

Discard the measurement data?

K1 : 42.00D
K2 : 42.00D
Axial(mm)
OK \ Calncel BESt .

(Fig. 1) ™) ) (Fig. 2)

[Resuming communication from the no communication state]

1) Click the “New” button (1) to clear the existing data.

2) Select the same measurement mode as that of the AL-4000 using the
“Setup” button (2).

3) Click the “AL-4000 communication check” button (3) to resume
communication.

ID : 123456789012 Name : Taro Tamaru
Phy. : Hanako Tomey 08 1

3.2.3 Turning the power on and adjustment after turning the power on

a) Turning the power on

B To restart the system, turn the power off, wait for ten seconds or so, and
turn it on again.

1) Turn on the power switch (1) on the side of the main unit.

2) The startup screen (Fig. 2) appears and then displays the optical
measurement screen.

& TOMEY

(Fig. 2)
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b) Adjustment after turning power on

The brightness of the monitor can be adjusted according to illumination in the
examination room. (Refer to “3.9.1 General.”)

3.2.4 Switching between optical (OPT) mode and ultrasound (US) mode

Touching the “Setup” button (1) on each screen displays the setup screen (Fig. 2)
(Fig. 3). Touching any of the mode buttons (2) opens the measurement screen
corresponding to the selected measurement mode.

Data obtained on this screen is retained after switching between the ultrasound
(US) mode and the optical (OPT) mode.

Setup (Opt) B Exit
WTW(mm) ’ ;
14.28 s Lo O cotonieefcustimizes
. Selection L s
Eye Type m@ rg Setup (Ultrasound Axial) +B Exit

Fittiny [ o | i Dense | ic Eyel
con} Phakic Eye |Aphakic Eyel
Formif mt Eye Type Cotaract

Pseudo. |( Pseudo. |[ Pseudo. |[ User |
PMMA ] silicone _J{_Acrylic || Setting

Velocity: Avg : 1640 m/s

Rlizaes m Velocity | velocity: Lens : 1640 m/s  ~gpange

&5t || uitrasound
= = L‘—J Mees i Aus | manvar
(Fig. 1) (Fig. 2)(2)

(Fig. 3) Il ][] o ]

N
@)

3.2.5 Entering the patient data

B [f the patient information and measurement data already exists, make
sure that both the new patient information and existing measurement
data belong to the same patient before replacing the existing patient
information with the new data.

B The patient’s ID can be entered only when the patient information entry
screen is displayed.

B Only the first 14 digits of the ID number are displayed in the patient
information field. Check that the ID number is correct on the patient
information entry screen.

B The network support system “TOMEY Link” (optional) is required to use
the patient information query function. “DATA Transfer” provided with
the Machine is not available for query of the patient data.

B For details on the TOMEY Link Server settings, refer to the TOMEY Link
instruction manual.

B Appropriate connection settings are required for connection with TOMEY
Link. Refer to "3.9.4 d) PC connection settings"” to make settings.

B Once examination data is output (printed, exported or saved), the patient
ID cannot be changed.

N 3-8



1) Touch the “ID" button (1) to open the Patient Information screen (Fig. 2).

& ID: 123456789012  Name : Taro Tamaru
(1 ) —%@le ‘ Phy.: Hanako Tomey Time : 2013.02.08 13:07} TO\'X.!EIAY L—W

(Fig. 1)

% Patient Information

ID: | 1234567890123456789

2)

Enter the patient information using an external ID input device such as a
barcode reader or the software keyboard (2) shown on the screen. After the
patient ID is entered, touch the “Tomey Link Inquiry” button (3). The patient
information is retrieved via Tomey Link and the result appears. When “Auto
Inquiry” is set to ON, retrieved via TOMEY Link starts automatically when the
ID is entered.

Touch the "Internal Memory Patient Search" button (4) to display the patient
list (Fig. 3) saved in the memory. Search can be performed in the internal
memory of the instrument or the connected external memery. The memory
subject to search can be set according to “3.9.4 ¢) Media options / Data
output format.”

Use the search function (5) in the Patient List screen (Fig. 3) to search IDs
and patient names in the internal memory.

Select the desired patient and touch the "OK" button to update the patient
information.

(¥ Patient List (Internal Memory ) @ [ (5)

4)

After the patient information is entered, touch the "OK" button (7) to apply the
entered data and return to the previous screen (Fig. 1). If an ID number is
entered while the patient information and measurement data already exist,
the confirmation screen (Fig 4) appears.

39 ¥



Code : N123 (0201)

Patient Information already exists.
Do you want to clear the current patient info. and
replace to new one?

L ves | . e —F————(8)
(Fig. 4)
5) Touch the “No” button (8) on the confirmation screen (Fig. 4) or the “No”

button on the Patient Information screen (Fig. 2) to ignore the entered data
and return to the previous screen (Fig. 1).

Entry of the patient ID from an external ID input device (barcode reader etc.) is
accepted on the following screens.

- Patient Information screen
- Each measurement screen or view screen
Re-entry of the patient ID is not accepted after the examination data is output.

3.2.6 Clear all measurement data (preparation for measuring a new patient)

B The deleted measurement data cannot be restored. Carefully check the
data before deleting it.

Bl Be sure to touch the “New” button to delete all the measurement data for
the previous patient before measuring another patient. If the
measurement data of the next patient is captured without touching the
“New” button, the patient information does not match the measurement
data.

1D : 123456789012 Name : Taro Tamaru

1D oy : Hanako Tomey  Date : 2013.02.08 13:07)

Pupli(mm)
4.28

WTW(mm)

1) Whenthe “New” button (1) is touched for approximately 1 second and a
beep sounds, the patient information (ID, name, and sex) and measurement
data is all deleted and the measurement screen appears.

The patient’ s eye selection screen (Fig. 2) appears in any of the ultrasound
modes.

N 3-10



Patient ID

Do you want to clear the current patient info. and

Confirmation

Patient Information and
measurement date already exists.

replace to new one?

OK Cancel
(Fig. 2)
2) Select an eye and start new measurements.

3.2.7 Selecting an eye

(1) (1)

e =l ID: 123456789012  Name : Taro Tamaru
SR (7,0 10 Phy.: Hanako Tomey ~ Time : 2013.02.08 13:07} TOM,EIL—W

(Fig. 1)

Touch either eye selection button (1) to select “R (right)” or “L (left)."

3.2.8 Patient's eye height adjustment

CAUTION

1)

When moving the measuring head and/or chin rest of the instrument, pay
attention to the position of the patient's face, hands, and fingers. The
patient may be injured by the moving section of the instrument.

The chin rest paper is provided to keep the chin rest clean. Use this paper
for the chin rest as well as the patient to use this instrument comfortably.

Peel off the top sheet of chin paper and clean the forehead pad with a
clean cloth before measuring the next patient. Clean the forehead pad
with a cloth dampened with alcohol as needed.

Have the patient place their face on the chin rest (1). Adjust the chin rest height so
that the height of the corner of the eye is aligned with the eye level mark (2).

Press the chin rest button (3) at the front of the main unit (Fig. 2) to move the
chin rest up and down.

When the patient's eye height is adjusted, lightly push the patient's forehead
against the forehead pad (4) to secure the patient's position.

(2) 4)
\ﬁf
)

(1

14




3.3 Optical measurement mode

Refer to “3.2.4 Switching between optical (OPT) mode and ultrasound (US)
mode” for the method to switch to optical measurement mode.

B Calibration may be conducted automatically in optical measurement
mode in order to smoothly perform measurement.No operation is
available during calibration.Restart the operation after the message
“Calibrating...” displayed during calibration disappears.

3.3.1 Setting measurement conditions

B Settings made on the Setup (OPT) screen are only effective for the eye
currently selected. Settings cannot be made for both eyes simultaneously.
Complete necessary settings for each eye.

Touch the "Setup" button (1) at the lower left of the screen to open the Setup
(OPT) screen (Fig. 2).

Settings made on the Setup (OPT) screen are effective for only one measurement.
The settings will return to the status set on the System Setup (2) screen when one
measurement is completed. Refer to “3.9 System Setup” for the “System Setup”
button (2).

Touch the “Exit” button (2) after setting is completed to apply selected contents
and return to the measurement screen (Fig. 1).

r@ Setup (Opt) |»] it |

a) Selecting measurement items

N 3-12

The following 5 items can be measured simultaneously in optical measurement
mode.

e Axial length e Pupil/corneal diameter

e Kerato e Anterior chamber depth, lens

e Corneal thickness
Select the item to be measured.
Touch the “All” button to select all items. Touch any of the “Standard,"
“Customize 1,” and “Customize 2” buttons to select the measurement items

preset in the system setup. (Refer to “3.9.2 c¢) Settings for various
measurements.”)



b) Selecting inspection eye
Select the inspection eye from the following 6 options.
e Phakic eye

Select this in the case of phakic eyes.

e Aphakic eye
Select this in the case of aphakic eyes.

e |OL eye (PMMA)
Select this when a PMMA I0L is implanted.

e |OL eye (silicon)
Select this when a silicon IOL is implanted.

e |OL eye (acryl)
Select this when an acrylic IOL is implanted.

e User settings
Select this when registering optional materials for IOL eyes.

c) Selecting fitting formula

Select the fitting formula from four options as listed below.

e Immersion e Contact e Contact2 e Optical length
d) Setting Auto Alignment and Auto Measurement

B Use Manual mode only when measurement must be performed even
though the sight-fixing condition is unstable. Correct alignment is
difficult in Manual mode and measurement errors easily occur.

Follow the procedures below to make settings for Auto Alignment and Auto
Measurement.

3.3.2 Alignment

B Do not allow any person to place their hands or fingers in the clearance
under the measuring head or the section under the chin rest. Their hands
CAUTION or fingers may be caught and injured.

B Measurement results may be affected if the patient’s eyelid and/or
eyelashes cover the automatic alignment ring during measurement.

B Ask the patient to open their eyes wide or have the physician lightly hold
the patient's upper eyelid with their fingers.

B Auto Alignment may not be effective when the patient blinks frequently
during measurement. Ask the patient to stop blinking during
measurement.

B Ask the patient to look into the fixation light in the measurement window.
If the patient looks in a different direction or moves, the measurement
may not be conducted correctly.

3-13 &



B This instrument is designed to perform measurement in Auto mode to
ensure higher accuracy through standard operation. However, Auto
Alignment may not be particularly effective when insufficient light is
reflected due to deformation or inflammation of the cornea. In this case,

conduct measurement manually.

B The reflection in the center of the cornea may not be clearly viewed when
any deformation and/or inflammation of the cornea is severe. In this case,
an error may occur even in Manual mode.

a) Auto Alignment setting

Refer to “3.3.1 Setting measurement conditions.”

b) Positioning by Touch Alignment

1)

3)

N 3-14

B When moving an element up, down, left and right using Touch Alignment,
touch the panel and release your finger immediately. Do not press the

panel continuously.

Use Touch Alignment or the joystick to position the patient's eye on the screen.

Lightly touch the center of the cornea (1) on the screen. The measuring head
moves so that the patient's eye is positioned in the center of the screen. When the
center of the cornea (1) enters the alignment ring (2) with Auto Alignment turned
on, focusing in the X and Z axes automatically starts.

Y ID: 123456789012 Name : Taro Tamaru
R tad| &1 Phy. :Hanako Tomey  Date : 2013.02.08 13:07]T

y(um
_4 s

WTW(mm)

Perform alignment in the Y axis. While pressing the center of the screen (3),
the measuring head advances towards the patient. Touch the measuring
head retract button (4) to retract the measuring head towards the physician.

1D : 123456789012  Name : Taro Tamaru 13
Phy. :Hanako Tomey  Date : 2013.02.08 13:07| *  VerdA




When the focus indicator (5) appears while Auto Alignment is activated,
focusing in the Y axis starts automatically. When alignment conditions are
optimal, the alignment OK mark (6) is displayed.

c) Positioning by the joystick

B This instrument is designed to perform measurement in Auto mode to
ensure higher accuracy through standard operation. However, Auto
Alignment may not be particularly effective when insufficient light is
reflected due to deformation or inflammation of the cornea. In this case,
conduct measurement manually.

B The reflection in the center of the cornea may not be clearly viewed when
any deformation and/or inflammation of the cornea is severe. In this case,
an error may occur even in Manual mode.

There are two types of operations - rough operation for roughly positioning the
measuring head and fine operation for finely adjusting the position of the
measuring head.

[Rough operation]
Moving the joystick moves the measuring head back, forth, left, and right.
When the up/down ring is slid up and down, the head moves up and down.

(Fig. 1)

[Fine operation]
Tilting the joystick moves the measuring head in the tilting direction.
Turn the up/down ring to move the head up and down. (Fig. 2)

Clockwise

The head rises.
Counterclockwise

The head lowers.

1) Operate the joystick so the center of the pupil (1) enters the target ring (2).

( g1p _D:123456789012  Name : Taro Tamaru
d|®2 Phy. :Hanako Tomey  Date : 2013.02.08 13:07| " Ve
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3.3.3 Measurement

N 3-16

Move the joystick back and forth to move the measuring head so that the
focus indicator (3) on the screen becomes small.

When the focus indicator (3) is shown horizontally, the measuring head is too
far from the eye; when the focus indicator is shown vertically, the measuring
head is too close to the eye. When the focus indicator (3) does not appear,
align the focus with the iris.

When alignment conditions are optimal, the alignment OK mark (4) is
displayed.

9,1 | D:123456789012 Name : Taro Tamaru
7> | Phy. :Hanako Tomey Date : 2013.02.08 1/5:07) " Veri
xia

Measure and display the selected measurement item only. Refer to “3.3.1
Setting measurement conditions” for selection method.

Be sure to touch the “New” button to delete all the measurement data of
the previous patient before measuring another patient. If new
measurement is started without deleting the previous data, the
measurement data of the previous patient may be included.

The deleted data cannot be restored. Carefully check the data before
deleting it.

If the measurement value is output when measuring axial length, be sure
to check waveforms, images, and reliability on the view screen.

If any problem is found on waveforms when measuring axial length, be
sure to perform other examinations.

When the difference between left and right in the axial length
measurement is more than 1 mm, be sure to perform other examinations.

When there are multiple higher peaks detected in the axial length
measurement, the retinal pigment epithelium may not have been detected
correctly. Check that the retinal pigment epithelium has been detected on
the caliper screen.

As for measurement of the radius of corneal curvature, if the difference
between measurement values on the left and right eyes is large or any
problem is found on the cornea during the preliminary examination, be
sure to check the image of the measurement ring pattern on the view
screen.

If reliability of measurement values is low when measuring the radius of
corneal curvature, check the measurement ring pattern. If any problem is
found, be sure to perform other examinations.



3)

(2)

Do not determine application of LASIK based only on measurements by
this instrument and be sure to refer to other examinations.

Do not determine IOL types or ICL sizes based only on measurements by
this instrument and be sure to refer to other examinations.

Adjust the patient’s eye height and ask the patient to look at the red lamp in
the measurement window. (Refer to “3.2.8 Patient's eye height adjustment.")
When capturing an image immediately after having the patient blink and
open their eye widely, partial missing in the color code map due to breakage
of the tear film or insufficient opening of the eye can be reduced.

Perform alignment. (Refer to “3.3.2 Alignment.”)

If measurement is in auto mode, measurement starts automatically after
alignment is complete. If measurement is in manual mode, press the
measurement button (1) on the joystick (Fig. 2) after alignment is complete to
start measurement.

The number of times the data is taken per measurement can be set in
system setup. (Refer to “3.9 System setup.”)

When measurement has been completed, the measured data (2) appears. A
representative value appears here. Press the “View” button (3) to look at all
data taken for each measurement item.

Touch the “Retake” button (4) for approximately 1 second until a beep sounds
to delete the last measurement data and measure the same eye again.

Touch the eye display button (5) to change the eye to be measured. The
measuring head moves toward the selected eye.

3-17 X



3.3.4 Browsing and editing axial length measurement

Touch the "View" button (1) at the lower left of the measurement screen (Fig. 1) to
open the axial length view screen (Fig. 2).

Touch the “Measure" button (2) on the view screen (Fig. 2) to return to the
measurement screen (Fig. 1).

ID : 123456789012  Name : Taro T.

1D 123456789012  Name :
Phy. : Hanako Tomey

E o oo [ ]

1D

Phy. : Hanako Tomey

‘u,ﬁ‘,,, .

2

Delete Select Caliper
Pachy =+ SNR||  10P u [;]

56789012 Name : Taro Tamart
nako Tomey ~ Date : 2013.02.08 13:07

oL

o. Lens Pachy
12495 363 394 495
2 2500 3.63 3.94 500
3 2495 363 394 495
4 2495 363 394 490
5 2490 363 394 495
6 2495 363 3.94 495
7 2495 363 394 495
8 2495 363 3.94 495 |
9 3.94

) n 3.94 ' 4)

0.02 002 002 2

[ Delete Select Caliper
K1z a200m ] e Pachy » SNR|  IOP sl v j‘ _(3 )

1) Measurement values (1) and scanned image / waveform (2) are displayed
with the average data selected when the screen appears. Touch the data
selection buttons (3) to move the cursor (4).

The following marks are assigned to the measurement data.

* : Data used for calculating IOL power
! : Data with low reliability
C : Callipered data

2) Touch the display area selection button (5) to show the image at
magnification and position where the selected section can be checked.

Axial length /ACD (anterior chamber depth), Lens / Corneal thickness
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b) Deleting and recovering measurement values

No. Axial ACD Lens Pachy No. Axial ACD Lens Pachy
1 2495 3.63 3.94 495 ! 1 2495 3.63 3.94 495 !

2 25.00 3.63 3.94 500 ! 2 25.00 3.63 3.94 500 !

B 2495 3.63 3.94 495! 3 2495 3.63 3.94 495!
4 2495 3.63 3.94 490 4 2495 3.63 3.94 490
* 5 2490 3.63 3.94 495 * 1 24.90 3.63 3.94 495
6 2495 3.63 3.94 495 6 2495 3.63 3.94 495
7 2495 3.63 3.94 495 7 2495 3.63 3.94 495
8 24.95 3.63 3.94 495 8 2495 3.63 3.94 495
C 9 2495 3.63 3.94 495 C 9 2495 363 3.94 495
10 2495 3.63 3.94 495 10 24.95 3.63 3.94 495
Avg. 24.95 3.63 3.94 495 Avg. 24.95 3.63 3.94 495
SD 0.02 0.02 0.02 2 SD 0.02 0.02 0.02 2

(1 ) —— Delete ][ Select ][ Caliper ] [ Recan | setect | caiper |
Pach.y +snR|  1op L;J u Pachy » SNﬂ 10p u u
(Fig. 1) (2)

1) Touch the “Delete” button (1) to delete the data selected with the cursor and
the data color changes to gray. The data deleted here is excluded from the
integral calculus value and average.

2) To recover the deleted data, move the cursor to the data. Touch the “Recall”
button (2) to cancel deletion.

3) When returning to the measurement screen after deleting the data,
measurement can be performed and data can be loaded for the number of
deleted datasets.

c) Caliper function

B Values measured and displayed using the caliper function are rough
estimates and may differ from the actual measurement resulit.

This function is used to measure the distance at an arbitrary section of the
measurement waveform. 4 dotted caliper lines appear, and the distance between
these 2 points is displayed. The selected and active caliper line is displayed in red
and the other lines are displayed in yellow.

raPilgaungl 02356763012 ame s Taro Tamaru ]TOMEY

Phy. : Hanako Tomey  Date : 2013.02.08 13:07| "~ VerdA

[ V

N .

‘ SNR=99

‘H «‘I‘ L

K1=42.000  Pupil = 4.28mm
K1=42000  WTW =14.28mm

1) Use the selection cursor movement buttons (1) to move the selection cursor
(2) to the data which is to be measured.

2) Touch the "Caliper" button (3) to open the caliper screen (Fig. 2).
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2

(Fig. 2)

3)

~

‘‘‘‘‘‘

Average Axial Length _SD SNR
i 24.95mm  0.02mm 99

5mm  No.2
Lot 1 SNR:99

Lens  Pachy
2500 500 500 500 !

(6) (1) (9) (10) (11)

Select the display area (4).The following caliper lines will be displayed.

Axial length : Front of cornea, retina

Anterior chamber dept / lens : Front of cornea, front of crystal lens, back of
crystal lens

Corneal thickness : Front of cornea, back of cornea

Touch the “Switch” button (5) of the active caliper line to select the caliper line
to be changed. The selected caliper line is displayed in red but the other lines
are displayed in yellow.

Use the selection buttons (6) on the right of the scanned image to change the
waveform to be displayed. Select the position where the peak of the
waveform to be callipered can be best confirmed.

Touch the caliper line movement buttons (7) to change the caliper line
position. The changed measurement data is displayed in the edit data display
field (8) along with the movement of the caliper line.

The distance between the cornea caliper line and the retina caliper line is
displayed in Axial length, the distance between the cornea caliper line and
the caliper line for the front of the crystal lens is displayed in ACD, and the
distance between the caliper line for the front of the crystal lens and the
caliper line for the back of the crystal lens is displayed in Lens.

If you have edited it mistakenly, touch the “Initial Position” button (9) to cancel
the changes made, and the caliper line will return to the position before the
editing.

When you touch the “Apply” button (10), the changes made are applied, the
measurement data is overwritten with the edited measurement data, and the
caliper screen is closed. Touching the “Cancel” button (11) will discard the
changes made, and the caliper screen is closed.

d) Selecting specific measurement data to be used for calculating IOL power

The

average value is normally adopted for the measurement data to be used in

calculating the IOL power, but specific measurement data can also be selected.
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(Fig. 1)
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1) Use the selection cursor movement buttons (1) to move the selection cursor
(2) to the measurement data which is to be used in calculating the IOL power.
To use the average value in IOL power calculation, move the selection cursor

(2) to the average data.

2) When the “Select” button (3) is touched, it is selected as the data to be used
in calculating the IOL power, and a “*”

appears on the left of the data.

3.3.5 Browsing corneal thickness measurement value and correcting intraocular pressure

23456789012  Name : Taro Tamaru
ianako Tomey  Date :
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1) Touch the “Pachy -> SNR” button (1) to switch the measurement data list

between Pachy and SNR.

2) Touch the “IOP" button (2) to open the intraocular pressure correction screen
(Fig. 2). When a measurement has already been completed at this point, the

measured value is displayed in the CCT field (3).

s 1D :123456789012  Name :
(SR un| 210 0 ioereor o
Fitting
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= mmH;
CCT(Avg.) : 478 um

CCT(Uitrasound): 478 ~um

Cor. IOP. = 25.6 mmHg
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3)

The input fields of parameter 1 (4) and parameter 2 (5) for the intraocular
pressure correction formula become active when touched, and the keypad
appears. Also, when a formula selection button (6) is touched, the
parameters already set are displayed in the intraocular pressure correction
formula.

[Input range]

m Parameter 1: 0 - 1500

m Parameter 2 : 0.0000~1.0000

Enter the intraocular pressure data. The keypad appears when the entry field
(7) is touched.
[Input range]
m Intraocular pressure data : 1 -60.0 (mmHg)

:1.33-79.99 (hPa)
The unit for display can be changed according to “3.9.2c) Settings for various
measurements.”
Touch the “Back” button (8) to close the intraocular pressure correction
screen (Fig. 2) and return to the previous screen.

3.3.6 Browsing and editing keratometer measurement

a) Browsing measurement values

N 3-22

[Note [y

K1=42.000  Pupil = 4.28mm
K1=42000  WTW =14.28mm

1)

The corneal irregular astigmatism display function is a simple
measurement using keratometer measurement. This function does not
detect all cases of corneal irregular astigmatism. Measurement itself or
correct measurement may not be performed for some corneal shapes
such as if there is a partial problem on the corneal shape.

Because the corneal irregular astigmatism display function requires more
information than keratometer measurement, corneal irregular
astigmatism may not be measured even though keratometer
measurement can be performed.

Touch the "Kerato" button (1) on each view screen to open the kerato view
screen (Fig. 2).

The default view for measurement position is determined by the fitting
formula used in the measurement.

Immersion shows @2.5 mm. Other fitting fomula shows ©3.0 mm.
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2) Touch the measurement position display button (2) to select the section to be
displayed.
¢2.0mean / $2.5/ $3.0
$2.0mean displays only mean values.
When measurement position ¢3.0 is selected, the indexes of KAl and KRI (3)
measured by keratometer measurement are displayed. KAl represents
asymmetry of the corneal shape and KRI represents regularity (irregularity)
of the corneal shape. A larger value for this index means irregular
astigmatism.
Possibility of corneal irregular astigmatism is shown as levels A, B, and C.

Level A : Improbable to be corneal irregular astigmatism such as
keratoconus

Level B : Slightly probable to be corneal irregular astigmatism such as
keratoconus

Level C : Highly probable to be corneal irregular astigmatism such as
keratoconus

Thresholds for levels A, B, and C are as shown below.

A (Green) B (Yellow) C (Red)
KAl 0.0~234 23.5~29.0 291 ~
KRI 0.0~44 45~52 53 ~

(Refer to “4.5 Corneal irregular astigmatism display function.”)

3) Touch the “mm/D” button (4) to change the unit for display.

4) “*”is shown for the data used for IOL power calculation. To select the desired
data, move the cursor to the desired data using the cursor button (4) and
then touch the “Select" button (6). The specified data is selected for IOL
power calculation.

If the measurement value lacks reliability because the patient’s eyelid and/or
eyelashes interfere with the measuring point etc., “!” appears (7).

b) Deleting and recovering measurement values

Refer to “3.3.4 b) Deleting and recovering measurement values.”
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c) Auxiliary function for toric lens

ID : 123456789012  Name : Taro Tamaru MEY
Phy. :Hanako Tomey ~ Date : 2013.02.08 13:07] TOv;r.u

1D

1) Touch the “Toric” button (1) on the kerato view screen to open the auxiliary
function screen for eyes with a toric lens (Fig. 2).

ID : 123456789012  Name : Taro Tamaru 6
om: Date : 2013.02.08 13:07 TOMEAY /( )
Toric Korefo (7)
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o L (2)
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[=CH|—(4)
o e Lol —(5)
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ACD: =5.00 wTw

- |

eeeeee

(Fig. 2)

2) Measurement values (2) selected on the kerato view screen appear. In
addition, the axis angle line for the characteristic point (green) and the IOL
axis angle line (yellow) are shown on the camera image (3).

3) Enter an angle to the Reference axis (green) (4) and IOL axis (yellow) (5)
fields, and change positions of the corresponding lines on the camera image.

4) Touch the "Topo" button (6) to display the TOPO view screen.Touch the
“Kerato” button (7) to return to the kerato review screen (Fig. 1).

d) Topography function

1D 1123456789012  Name : Taro Tamaru
Phy. :Hanako Tomey ~ Date : 2013.02.08 13:07

Axial=25.00mm  Pupil = 4.28mm
ACD: =5.00mm WTW =14.28mm

(Fig. 1)

1) Touch the “Topo” button (1) on the Topo view screen to open the view screen
(Fig. 2).
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ID : 123456789012  Name : Taro Tamaru

1D |5y Hanako Tomey  Date : 2013.02.08 13:07,

No. Kf[K1] Ks[K2] AX
*3 780 751

cyl: CEl:

" 1.84 -112 |

ACCP : 44.12D

Axial=25.00mm | Pupil = 4.28mm
CD: =5.00mm| WTW = 14.28mm

e = -
il = = =
Setup  Measure Built-in ExportaSave

(Fig. 2)

2) Measurement values (2) selected on the kerato view screen, and the
astigmatism axis angle and corneal eccentricity factor (3) are shown. The
single map and scale are shown in the image display field (4).

3) Touch the “Kerato” button (7) to return to the kerato review screen (Fig. 1).

3.3.7 Browsing and editing pupil diameter and corneal diameter measurement values

21D ID : 123456789012  Name : Taro Tamaru JTOMEY

Phy. : Hanako Tomey  Date : 2013.02.08 13:07| ~  VeriA.

Fitting SNR

A S0
E R R T 24.95nm  0.02mm 99

Lens Pachy.
3.94 495
3.94 500
3.94 495
3.94 490
3.94 495
3.94
3.94
3.94
3.94
3.94

0.02 002 002 2

( 1 ) n Delete Select Caliper
s | EsEs Pachy » SNR|  10P allv
| & G @ | = | o W W

Built-in  Export8Save  Dual  Database  IOL Retake New

1) Touch the "DIA" button (1) on each view screen to open the pupil/corneal
diameter view screen (Fig. 2).

( b : 123456789012  Nane : Taro Tamaru
10 ol :HanakoTomey  Dfte : 2013.02.08 13:07) TO\IXIEAY
5 i Initial | 9
|l Position ( )
D=4.28 a
Center Point | < | u (4)
i
ianeter [ [ 420 | 4]

oz B ET) (g

Leftpoint  Righ

Axial = 25.00 mm K1 = 42.00D
(10)

ERE RN

Setup  Measure  Built-in Export&Save Database oL Retake New
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2)

Measured pupil diameter (2) and corneal diameter (3) are shown. The fitting
circle and center point for analyzing the pupil diameter, and measurement
lines for analyzing the corneal diameter are shown on the CCD image.

Touch any of the Center Point buttons (4). The circle (5) moves on the image,
and the X and Y values of the measurement (2) change accordingly. Touch
the circle (5) on the image to move the center point of the circle to the
touched point.

Touch the up/down arrow buttons for the diameter editing tool (6) to change
the diameter of the circle (5).

Touch the Left point and Right point arrow buttons of the corneal diameter
editing tool (7). The measurement lines (8) on the image move accordingly
and the corneal diameter value (3) changes.

Touch the “Initial Position” button (9) to reset each value to the status when
the pupil/corneal diameter view screen opened.

Touch the “Apply” button (10) to define the changes. Nothing can be returned
to the original positions after the “Apply” button is touched.



3.4 Ultrasound axial length measurement mode
Refer to “3.2.4 Switching between optical (OPT) mode and ultrasound (US)

mode” for the method to switch to ultrasound measurement mode.

3.4.1 Setting measurement conditions

Bl Settings made here are only effective for the eye currently selected.
Settings cannot be made for both eyes simultaneously. Complete
necessary settings for each eye.

Touch the "Setup" button (1) to display the Setup (Ultrasound Axial) screen (Fig.
2). Set items related to operation conditions.

Touch the “Exit” button (2) after setting is completed to apply selected contents
and return to the measurement screen (Fig. 1).

a) Selecting inspection eye
Select the inspection eye from the following 7 options.

@® Phakic eye
Select this for a normal eye or when the crystalline lens nucleus is
comparatively soft, such as an eye in the initial stages of cataracts.

@ Dense cataract eye
Select this when the crystalline lens nucleus of the inspection eye is
comparatively hard, such as an eye with dense cataracts, and it is
difficult to take measurements in the mode used for a phakic eye with
an echo reflected in the crystal lens.

@ Aphakic eye
Select this in the case of aphakic eyes.

® 0L eye (PMMA)
Select this when a PMMA 10L is implanted.

@ IOL eye (silicon)
Select this when a silicon IOL is implanted.
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@® IOL eye (acryl)
Select this when an acrylic IOL is implanted.

@ User Setting
Select this when registering optional materials for IOL eyes.
Register the settings on the converted acoustic velocity setting screen.
(Refer to “Setting converted acoustic velocity.”)

“Anterior chamber depth” and “lens” are not measured for an aphakic eye and

“lens” is not measured for an IOL eye.
The instrument may not recognize waveforms on the back of the crystal lens due
to multiechoes in the crystal lens in an eye with dense cataracts.

. . ACD (anterior
Inspection eye Axial length chamber depth) Lens
Phakic eye (Average acoustic velocity, o o o
divisional acoustic velocity)
Dense cataract eye O O
Aphakic eye O X
IOL eye (All materials) O O

O: Measurements are displayed.
A: Measurements may not be displayed.
¥ Measurements are not displayed

b) Setting converted acoustic velocity

N 3-28

Touch the “Change Setting” button (1) to open the setting change screen (Fig. 2).
(7)

2 Setup (Ultrasound Axial) + Exit

Phakic Eye
pe

Velocity : Avg. -m 5
Velocity : LENS! -
m
.

Velocity : ACD

1) Entry boxes (2) for the acoustic velocities required for the inspection eye
currently selected appear. Enter the converted sonic velocity using the
software keyboard (3).

2) After entry, touch the “Enter” key (4) to move to the next entry box. Also, by
touching the “Incorporate in L” button (5) or the “Incorporate in R” button (6),
the data entered will be applied to the other eye.

3) Touch the “Initial Setting” button (7) to enter the initial settings.



4) Touch the "OK” button (8) to apply the entry and return to the Setup
(Ultrasound Axial) screen. Touch the “Cancel” button (9) to discard the entry
and return to the Setup (Ultrasound Axial) screen with the previous sonic

velocity still set.

(Initial setting and setting range of converted acoustic velocity)

e Phakic eye
Average acoustic velocity for axial length
Crystal lens acoustic velocity
Anterior chamber depth acoustic velocity

Vitreous acoustic velocity (divisional velocity only)

e Dense cataract eye
Average acoustic velocity for axial length
Crystal lens acoustic velocity
Anterior chamber depth acoustic velocity

e Aphakic eye
Average acoustic velocity for axial length
e IOL eye
Implanted lens acoustic velocity ~ (Acryl)
(Silicone)
(PMMA)

Anterior chamber depth acoustic velocity
Vitreous acoustic velocity
IOL thickness (Acryl)

(Silicone)

(PMMA)

¢) Measurement mode

Set the measurement mode.

e Auto
Select this for normal measurements.

e Auto quick
Select this when measurement is difficult.

e Manual

:1,550m/s, 1,500 - 1,600m/s
:1,641m/s, 1,540 - 1,740m/s
11,532 m/s, 1,430 - 1,630m/s
11,532 m/s, 800 - 2,000 m/s

:1,548m/s, 1,500 - 1,600m/s
:1,629m/s, 1,540 - 1,740m/s
11,532 m/s, 1,430 - 1,630m/s

11,532 m/s, 1,430 - 1,630m/s

: 2,200m/s, 800 - 3,000m/s

: 1,049m/s, 800 - 3,000m/s
:2,718m/s, 800 - 3,000m/s
11,532 m/s, 1,460 - 1,630m/s
11,532 m/s, 800 - 2,000 m/s
:0.80 mm, 0.10 - 4.00 mm
:1.00 mm, 0.10 - 4.00 mm
:0.80 mm, 0.10 - 4.00 mm

Select this when measurement is difficult in Auto and Auto quick modes.

d) Setting contact/immersion mode

Complete the settings for contact mode and immersion mode referring to

“3.9.2 Measurement setting.”
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3.4.2 Measurement

See the user’s manual of the AL-4000 for the actual measurement procedure.
This section describes the operations that can be performed with this instrument
during measurement.

Iy =

a) Setting gain

[ =

The converted acoustic velocity directly affects the measurement data.
Check that the desired value is set before starting measurement.

Check the settings in contact mode and immersion mode before starting
measurement. In immersion mode, apply an ultrasound media such as
cornea protective agent so that the clearance between the cornea and the
contact section of the biometry probe is approximately 2.0 — 5.0 mm.

The automatic measurement function is an auxiliary function to take
measurements more easily. This is not a function for making actual
clinical judgments. The physician must examine the measurement result
before using it.

Be sure to touch the “New” button to delete all the measurement data of
the previous patient before measuring another patient. If new
measurement is started without deleting the previous data, the
measurement data of the previous patient may be included.

Settings made here are only effective for the eye currently selected.
Settings cannot be made for both eyes simultaneously. Complete
necessary settings for each eye.

Adjust the waveform height according to the gain settings. The gain and the
waveform height increases as the gain value increases.

Gate

(cormen ) )z )L notinn J_< )~ ]

(Fig. 1)

Touch the gain adjustment buttons (1) to change the gain. The setting continues
to change while the button is held. The set value is displayed in the gain display

).

b) Setting gate cursor

[Note [y
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Settings made here are only effective for the eye currently selected.
Settings cannot be made for both eyes simultaneously. Complete
necessary settings for each eye.



(Fig. 1)

1) Select a gate cursor to be adjusted by touching the gate selection buttons (1).
The selected and active cursor is displayed in red but the other cursors are
displayed in white.

2) Touch the gate cursor movement buttons (2) to set the active gate cursor
position.

c) Re-measurement of the same patient

B The deleted data cannot be restored. Carefully check the data before
deleting it.

Retain the patient information and delete only the measurement data for each eye.
Delete all data referring to “3.2.6 Clear all measurement data (preparation for
measuring a new patient)” when the patient is changed.

3.63 3.94

uto Quick Velocity:Avg. :1550m/s

; Velocity:LENS :1641m/s
hakic Eye  yalocity:ACD :1532m/s

@ Win g
New

Retake
(Fig. 1) 1)
Touch the “Retake” button (1) for approximately 1 second until a beep sounds to
delete the data. It retains the patient information and the measurement data of the
eye other than the inspected eye being displayed.

3.4.3 Checking waveforms after measurement

a) Displaying waveform of arbitrary measurement data

Gate

(Cornea |(_foms [ kems [
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1)  When all necessary measurement data is captured or when the “View” button
(1) is touched, the edit screen (Fig. 2) opens.

| 1D : 123456789012  Name : Taro Tamaru TOMEY
n Tall] & 10 | Phy. : Hanako Tomey  Date : 2013.02.08 13:07 Ov,.,u Lo
T Average Axial Length )
305 555 0620
1 lo. \xial

1 24.95

2 2500

3 2495 3.94
4 2495 363 394
5

6

7

2490 363 394
2495 363 394
2495 363 394
,,,,,,,,,,,,,,,,,,,,,,,, 8 2495 363 394 |
C 9 2495 363 394 |
10 2495 363 394 !
* Avg. 2495 363 394

[ petete [ select w[;f_(4)
&J Caliper

2) The waveform measured at the selected cursor (2) is displayed in the
waveform display field (3). Touch the selection cursor movement buttons (4)
to move the selection cursor (2) up or down.

The following marks are assigned to the measurement data.

* . Data used for calculating IOL power
! : Data with low reliability

L Longest axial length

S Shortest axial length

C Callipered data

b) Deleting and recovering measurement values

\ No. Axial ACD  Lens || No. Axial ACD  Lens \

1 24.95 3.63 3.94 1 24.95 3.63 3.94

L 2 25.00 3.63 3.94 L 2 25.00 3.63 3.94
B 24.95 3.63 3.94 3 24.95 3.63 3.94
4 24.95 3.63 3.94 4 24.95 3.63 3.94
5 5 24.90 3.63 3.94 5 5 24.90 3.63 3.94
6 6
7 7
8 8

24.95 3.63 3.94 24.95 3.63 3.94
24.95 3.63 3.94 24.95 3.63 3.94
24.95 3.63 3.94 ! 24.95 3.63 3.94 !

c 9 24.95 3.63 3.94 ! © 9 24.95 3.63 3.94 !
10 24.95 3.63 3.94 ! 10 24.95 3.63 3.94 !
* Avg. 24.95 3.63 3.94 * Avg. 24.95 3.63 3.94

(1) —t ooteJ_smece ] (=] ) (_neemn e J( 2]
Gate Caliper Gate _] Caliper

1) Touch the “Delete” button (1) to delete the data selected with the cursor and
the data color changes to gray. The data deleted here is excluded from the
average.

2) To recover the deleted data, move the cursor to the data. Touch the “Recall”
button (2) to cancel deletion.
However, once the screen returns to the measurement screen, the deleted
data cannot be restored by the “Return” button even when the screen is
switched to the edit screen again.
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c) Gate change function

Tall
Immersion

V=1550m/s

1D : 123456789012 Name
& 1D .

Phy. : Hanako Tomey

24.95
. 24.95

1) Use the selection cursor movement buttons (1) to move the selection cursor
(2) to the data to be changed. Touch the “Gate” button (3) to open the gate
change screen (Fig. 2).

- .
ID : 123456789012  Name : Taro Tamaru
Tu(l| &1 Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07
30 T Average Axial Length D
2 Immersion 24.95mm 0.02mm
o. xial

No.2
V=1550m/s

3.94
394
3.94 ( 1 O)
394
363 394

363 394 !
363 394
363 394 !
363 394

(6) EE 5 [ e )

2) Touch the gate cursor selection buttons (4) to select the gate cursor to be
changed. The selected and active gate cursor is displayed in red but the
other cursors are displayed in white.

3) Touch the “gate cursor movement” buttons (5) to change the position of
active gate cursor. The changed measurement data is displayed in the edit
data display field (6) along with the movement of the gate cursor.

4) If you have edited it mistakenly, touch the “Initial Position” button (7) to cancel
the changes made, and the gate cursor will return to the position before the
editing.

5) When you touch the “Apply” button (8), the changes made are applied, the
measurement data displayed in the measurement data display field (10) is
overwritten with the edited measurement data, and the gate change screen is
closed. If the “Cancel” button (9) is touched, the changes made are
discarded and the gate change screen is closed.

d) Caliper function

B Values measured and displayed using the caliper function are rough
estimates and may differ from the actual measurement resulit.
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This function is used to measure the distance of the measurement waveform.
Three dotted caliper lines (four lines in immersion mode) appear and the distance
to the selected caliper line is displayed.

| I D : 123456789012 :
E LY 210 o) fanako Tomey  Date : 2013.02.0813:07 TOVN.lrEIAY Lo
]

(Fig. 1)
1) Use the selection cursor movement buttons (1) to move the selection cursor

(2) to the data to be measured. Touch the “Caliper” button (3) to open the
caliper screen (Fig. 2).

B ID : 123456789012  Name : Taro Tamaru
Tl &1 Phy. : Hanako Tomey Date:2013,02.0813:07]T0M§AY

300 W Sl ™ 0.0 0.0,

mmmmmmmmm

(10)

2) Touch the “Switch” button (4) of the active caliper line to select the caliper line
to be changed. The selected caliper line is displayed in red but the other lines
are displayed in yellow.

3) Touch the caliper line movement buttons (5) to change the active caliper line
position. The changed measurement data is displayed in the edit data display
field (6) along with the movement of the caliper line.

4) If you have edited it mistakenly, touch the “Initial Position” button (7) to cancel
the changes made, and the caliper line will return to the position before the
editing.

5) When you touch the “Apply” button (8), the changes made are applied, the
measurement data displayed in the edit data display field (6) is overwritten
with the measurement data specified by the cursor (2), and the caliper screen
is closed. Touching the “Cancel” button (9) will discard the changes made,
and the caliper screen is closed.

e In contact lens mode (Fig. 3)
The distance between the start line of the waveform (0 mm point) (10) and the
retina caliper line (13) is shown in the axial length field, that between the start
line of the waveform (10) and the caliper line for the front of the crystal lens (11)
is shown in the ACD (anterior chamber depth) field, and that between the



caliper lines for the front of the crystal lens (11) and for the back of the crystal
lens (12) is shown in the Lens field.

No.2 No.2
V = 1590m/s V = 1590m/s

e In immersion mode (Fig. 4)
The distance between the cornea caliper line (14) and the retina caliper line (17)
is displayed in Axial length, the distance between the cornea caliper line (14)
and the caliper line for the front of the crystal lens (15) is displayed in ACD, and
the distance between the caliper line for the front of the crystal lens (15) and the
caliper line for the back of the crystal lens (16) is displayed in Lens.

(14)(15) (16) (17)

No.2 No.2
V= 1550m/s V¥ = 1550m/s

(Fig. 4)

e) Selecting specific measurement data to be used for calculating IOL power

The average value is normally adopted for the measurement data to be used in
calculating the IOL power, but specific data can also be selected.

1) Use the selection cursor movement buttons (1) to move the selection cursor
(2) to the data which is to be used in calculating the IOL power. To use the
average value in IOL power calculation, move the selection cursor (2) to the
average data at the bottom.

2) When the “Select” button (3) is touched, it is selected as the data to be used
in calculating the IOL power, and a “*” appears on the left of the data.

3-35 N



3.5 Ultrasound corneal thickness measurement mode

Refer to “3.2.4 Switching between optical (OPT) mode and ultrasound (US)
mode” for the method to switch to ultrasound corneal thickness measurement
mode.

3.5.1 Setting the data type to be displayed
Select the measurement data type to be displayed from the following three
options.
e Latest : Displays the last measurement data taken.
e Minimum : Displays the minimum value of measurement data.

e Average : Displays the average of measurement data.

Make settings referring to “3.9.2 C) Settings for various measurements.”

3.5.2 Setting measurement conditions

B Settings made here are only effective for the eye currently selected.
Settings cannot be made for both eyes simultaneously. Complete

necessary settings for each eye.

Touch the "Setup" button (1) to display the Setup (Ultrasound Pachy) screen (Fig.
2). Set items related to operation conditions. Touch the “Exit” button (2) after
setting is completed to apply selected contents and return to the measurement
screen (Fig. 1).

r@| Setup (Ultrasound Pachy) [ B e (2)
a) — e (e e e
|5 ) 490 R80 135 (5) | 10 b)
C) — fa  cmovoicon L
[ Delete ][ Caliper ][Meas. d) e (L e |

a) Measurement range

Select the measurement range from the following 3 options.
e 150 — 350 pm
e 300 — 1000 ym
e 900 — 1500 ym
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b) Selecting measurement values to be displayed

Select measurement values to be displayed from the following 2 options.
e Actual measurement

e Bias value

c) How to display converted acoustic velocity and bias values
Select how to display the bias value from the following two options.

e Percentage bias: Converts the actual measurement using the preset bias
rate (percentage) and displays the result.

e Plus/minus bias: Adds/subtracts the preset correction value to/from the
actual measurement, and displays the result.

1) Touch the “Change Setting” button (1) on the Setup (Ultrasound Pachy)
screen to display the screen for setting converted sonic velocity and bias

value (Fig. 2).
g Setup (Ultrasound Pachy) 5B Exit
By (] e |

Velocity | Velocity 1640 m/s

Biased Biased Value : 66 %

(i oven
(Fig. 1)

2) When the converted sonic velocity entry field (2) is touched, it is activated.
Enter the converted sonic velocity using the software keyboard. Initially, it is
set to 1640 m/s.

Input range of converted acoustic velocity: 1400 - 2000 m/s

3) Touch the "Display of Bias" button (3) to select the percentage bias (%) or
plus/minus bias (um).
Using the software keyboard, enter the bias rate when percentage bias is
selected, or the correction (4) when plus/minus bias is selected. Initially, the
bias rate is set to 70 % and the correction is set to 0 ym.

Input range of bias rate: 60 - 130%
Input range of correction: -600 - +450um

4) When a value is entered for one eye, the setting for the other eye is
automatically changed. Touch the “Initial Setting” button (5) to enter the initial
settings.

5) Touch the “OK” button (6) to apply the entered settings and close the setting

change screen. Touch the “Cancel” button (7) to discard the entered settings
and close the setting change screen.
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d) Measurement mode

Set the measurement mode.
e Auto

e Manual

Select manual measurement when it is difficult to measure in Auto mode or when
measurement values are captured while not performing a measurement. Refer to
the AL-4000 Instruction Manual.

3.5.3 Displaying and setting measurement points

This function displays and sets the location of measurement points.

Above the
horizontal axis

Below the
horizontal
135° axis

Inferior
(Fig. 1)

The measurement point indicates “diameter — angle — S/1.”
e Radius : Radius from the center (mm)

e Angle : The upper and lower angles (°) when regarding the horizontal
axis as zero degrees

oS/l : Section above the horizontal axis (Superior), section below
the horizontal axis (Inferior)
The center point is indicated as “CCT.”

1) Touch the "Meas Point" button (1) to display measurement points in the
measurement data display field (2).

| 1D : 123456789012 Name : Taro Tamaru
.ﬂ Lill| 10 1oy fonako Tomey  Date : 2013.02.0813:07) TOME"Y E

Average D

477 ym 0.01 ym

E} 477  ct w 462 R8O o0 ()

(2] 462 0 o9 (7] 490 re0 45
(2) m 490 80 45 (9 [ 8 | 462 Re0 90 ()

w 462 R8O 90° () u] 490 R8.0 135° (1)
(5] 490 o0 135 © [10] 490 ccr

Meas.Point : CCT

Meas. Range
Meas. Mode
Data Display
Velocity :1640m/s
Biased Value : 70%
Data Selection : Minimum

: 300-1000um
: Auto

: Actual Data

( Change
Meas.Poent | yCIanee | |
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2)

Touch the “Change Meas. Point” button (3) to open the measurement point
change screen (Fig. 3) to change the measurement point.

(Flg 3) E—S'et—] Cancel 0 . Jerear

3.5.4 Measurement

When the desired input field on the measurement point change screen (Fig.
3) is touched, the field is activated. Set values using the keypad and the like.
As for the setting of “S/I,” the indication switches between “S” and “I” each
time the S/I button (4) is touched.

Touch the Preset button (5) to set the value preset in utility. (Refer to “3.9.2 c)
Settings for various measurements.”)

Touching the “Set” button (6) will apply the changes made, and the
measurement point change screen (Fig. 3) is closed. Touching the “Cancel’
button (7) will cancel the changes made, and the measurement point change
screen (Fig. 3) is closed.

See the user’s manual of the AL-4000 for the actual procedure of
measurement. This section describes the operations that can be performed
with this instrument during measurement.

The converted acoustic velocity directly affects the measurement data.
Check that the desired value is set before starting measurement.

The measurement data can be displayed as the actual measurement or a
bias value. Check the setting of the data display mode.

The automatic measurement function is an auxiliary function to take
measurements more easily and is not a function used to actually make
clinical judgment. The physician must examine the measurement result
before using it.

Be sure to touch the “New” button to delete all the measurement data of
the previous patient before measuring another patient. If new
measurement is started without deleting the previous data, the
measurement data of the previous patient may be included.
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a) Re-measurement of the same patient

Bl The deleted data cannot be restored. Carefully check the data before

deleting it.

Retain the patient information and delete only the measurement data for each eye.
Delete all data referring to “3.2.6 Clear all measurement data (preparation for
measuring a new patient)” when the patient is changed.

alection : Minimum

N\ | €9 IITI

Calibration Retake New

Fig. 1
(Fig. 1) 1)

Touch the “Retake” button (1) for approximately 1 second until a beep sounds to
delete the data. It retains the patient information and the measurement data of the
eye other than the inspected eye being displayed.

3.5.5 Checking the measurement data

a) Intraocular pressure correction

N 3-40

This instrument automatically starts calculation and displays the result when all
items required for calculating the intraocular pressure correction are set.

| 9 1D : 123456789012 Name : Taro Tamaru
Tl 210 | phy. - Hanako Tomey Dale:2013A02,UB13:07}TOME1AY

Average
Meas.Point : CCT

477 ym  0.01 ym

m 477  ct uJ 462 R8O o0 ()

(2] 462 0 o9 (7] 490 r80 45
Lij 490 R8O 45° (5) w 462 Rs0 90° (1)
(4] 462 70 o0 o 9] 490 780 135 O | veloci
(5] 490 o0 135 © [10] 490 ccr

e :300-1000um
e :Auto

isplay  : Actual Data
: 1640m/s

e :70%
election : Minimum

1) Touch the “IOP” button (1) to open the intraocular pressure correction screen
(Fig. 2). When a measurement has already been completed at this point, the
measured value is displayed in the CCT field (2).

However, if measurement points are set and two or more “CCTs” are included
in them, the average of the CCTs is displayed. When measurement points
are not set, the average of all memory numbers is displayed.
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ID : 123456789012  Name : Taro Tamaru

taw) Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07

sD
0.01

Average

477 m

(1) 477 v (o] 46290 o0
(2] 462 950 o (7] 490 w80 45 @
(3] 490 80 45 98] 462 o50 o0
(4] 462 80 90 [ 9] 490 w80 1357

(5] 490 480135 9 [10] 490  ccr

Cor. IOP = Meas IOP + 4P
e 4

ap=( ---FCCT)x -~ —

Formulal | Formula2 | Formula3

Meas IOP

CCT(Avg) o m

Cor. IOP = mmHg

The input fields of the parameter 1 (3) and parameter 2 (4) for the intraocular
pressure correction formula become active when touched, and the keypad
appears. Also, when a formula selection button is touched, the already set
parameters are displayed in the intraocular pressure correction formula.
[Input range]

m Parameter 1 :0-1500

m Parameter 2 : 0.0000 - 1.0000

Enter the intraocular pressure data. The keypad appears when the entry field
(6) is touched.

[Input range]
m Intraocular pressure data :1-60.0 (mmHg)
:1.33-79.99 (hPa)

Touch the “Back” button (7) to close the intraocular pressure correction
screen (Fig. 2) and return to the previous screen.

b) Deleting part of measurement data

l%l Tl

WT 477 m 0.01 ym

ID : 123456789012  Name : Taro Tamaru

C Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07

Average

E 477 cet 462 R8O 00 ()

(2] 462 w0 o (7] 490 r80 4 @)
EJ 490 R8O 45° (5) @ 462 r80 90° (1)
EJ 462 R8O 90° (5) EJ 490 R8.0 135° ()
EJ 490 R0 135 5) [10] 490  ccr

Meas. Range
Meas. Mode

+ 300-1000pm
: Auto
: Actual Data
Velocity :1640m/s
Biased Value  : 70%

Data Selection

Data Display

{. Delete I Caliper ][Meas.?oem][ Change

Meas.Point

1)

Touch a memory number button (1) to select the measurement data to be
deleted.

Touch the “Delete” button (2) to delete the selected measurement data, and
the average and the standard deviation of the corneal thickness are
recalculated.
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3) If you have deleted data mistakenly or want to cancel the deletion, select that
data number and you will see that the “Delete” button (2) will change to the
“Return” button. Touch the “Return” button to cancel the deletion. When new
measurement data is captured, however, the deleted data cannot be restored
by pressing the “Return” button.

c) Caliper function

(2)

The caliper function is for temporary reference and cannot store the callipered
data.

21D 1D : 123456789012 Name : Taro Tamaru L
Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07 —

Average SD
477 m 0.01 ym
(@ 477 o [s]462m0 o0
(2] 462 0 o (7] 490 m0 45
EJ 490 R8O 45° (5) EJ 462 r8.0 90° ()
(4] 462 w0 90 9] 490 ®8o 135
(5] 490 w0135 9 (10] 490  car

Meas.Point : CCT

e :300-1000pm
: Auto
y  :Actual Data
: 1640m/s
:70%
Data Selection : Minimum

Biased Value

Delete | Caliper | Meas.Poent | | Change

1) Touch the "Caliper" button (1) to display the caliper screen (Fig. 2).
S D o . )

Meas. Range  : 300-1000pm
Meas. Mode : Auto
DataDisplay  : Actual Data
Pachy Meas. Point Velocity :1640m/s
Szl Biased Value  : 70%
Data Selection : Minimum

2) Touch the “Switch” button (2) to select a caliper line to be adjusted. The
active caliper line is displayed in red and the other caliper line in yellow.

3) Touch the “active caliper line movement” button (3) to change the position of
the active caliper line. In conjunction with the movement of the caliper line,
the distance between the caliper lines (4) is displayed.

4) Touch the “Close” button (5) to close the caliper screen (Fig. 2) and return to
the previous screen (Fig. 1).

d) Subtraction display function
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This function displays the difference value between the 2 selected measurement
data.



(2)

1D : 123456789012 Name : Taro Tamaru
LYl 210 |phy. : Hanko Tomey. _ Date - zo13m,os13;o7} JOMEY

Average
477 m 0.01 ym
m 477 ccr LiJ 462 R8O 0 ()
(2] 462 0 o @ (7] 490 me0 s
{i} 490 R8O 45 (5) w 462 re0 90° (

w 462 R8O 90° () u] 490 R8.0 135°
(5] 490 o0 135 © [10] 490 ccr

" 1 Change
Delete Caliper | Meas.Poent | \ Change

Meas.Point : CCT

Meas. Range
Meas. Mode
Data Display  : Actual Data
Velocity :1640m/s
Biased Value : 70%

Data Selection

: 300-1000um
: Auto

)

)

* Minimum

eeeeee

(g- = (1)

1) Touch the “Differential” button (1) to open the subtraction display screen (Fig.
2). When a measurement has already been completed at this point, the
measured values are displayed in the data 1 display field (2).

1D : 123456789012 Name : Taro Tamaru (3)
Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07 TO\MEY
\emor;
Data

m 2008.11.21( Memory,
s 13:31 Data
int teas n

490  80-1355 10 490 cct
Average : 478

=

Measure

(Fig. 2)

2) The measurement data being stored can be selected as Data 1 or Data 2.
Touch the "Memory Data" button (3) to display a list of measurement data
being stored in a USB memory. (Fig. 3) If a patient ID has not been selected,
however, it displays a list of patient IDs stored in a USB memory. Refer to
“3.8.3 Saved data management.”

i it OA-2000
Preservation Data List pi=e oy —

1D : 123456789012
| Name :Taro Tamaru Date of

Meas. Date:2012/Jun/05 10:27:43
Update:2012/Jun/06 15:01:10

Physician: Tomey Hanako

Meas

[:]E] € Back
(Fig. 3)

3) Touch the “Data Display” button (4) to display the selected measurement
data in the subtraction display screen.

4) When measurement data are selected in Data 1 and Data 2, the difference
value between Data 1 and Data 2 is displayed in the subtraction display field
(5). If measurement points have been selected, however, only the difference
values of the memory numbers whose measurement points match in both
data are displayed.
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1D 123456789012 Name : Taro Tamary | TOMEY.
L4l Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07|  VeriA
Minimum 2008.11.21( Memor) linimum 2008.12.21 Memor?
Datal Sonic:1640m/s  13:31 DaQ;y Data2 :1640m/s  13:41 Da(ay

No. Meas Data Meas Point | No. Meas Data Meas Point No. Meas Data Meas Point|
462 80- 0|1 462 T 6 469 80-

No. Meas Data Meas Point
1 477 cct o1
80- 05 a7 8.0- 45-1
80- 455 477 80- 90-
8.0-135-1

462 80- 05 7 490  80-45 [ 2

49  80-455 8 462 80-90 3

9 490 804351 | 4 8.0- 905 482
5

462 80- 905
490 801355 10 490 cer 80-135-5 485 cct
Average : 478 sD: 60 Average : 480

Average Subtraction -2um

No. Subtraction Meas Point  No. Subtraction Meas Point

= 80- 0l
8.0- 451
8.0- 907
8.0-135-1

8.0-135-5 10 cer

Setup  Measure

(Fig. 4)

5) When the “Data 1 - Data 2” button (6) is touched, the indication on the button
will change to “Data 2 - Data 1,” and the difference value of Data 2 - Data 1

will be displayed.
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3.6 IOL power calculation

[ =

When using biometry results for calculation of the IOL power, the
physician must examine the measurement result beforehand.

Calculation by this instrument may cause some errors due to the number
of significant digits in internal calculations.

Complex numbers may be generated for the SRK/T formula. In this case,
the “\ section” is calculated as zero and an asterisk “*” is shown on the
right of the calculation resuilt.

Refer to "3.8 Export, print, and save” for waveforms printed and exported
from the IOL calculation screen.

OKULUX calculates IOL power using keratometer measurement values.
When no keratometer measurement value is available, the OKULIX screen
does not open.

The OKULIX screen does not open when the OKULIX USB dongle is not
connected to this instrument.

This instrument automatically starts calculation and displays the result when all
items required for IOL power calculation are set. In addition, this instrument is
designed to execute 8 types of IOL power calculations and OKULIX calculation.
Touch the “IOL” button and select the desired calculation on the selection screen
(Fig. 2). The screen last selected will open automatically for the next operation.
Touch the "IOL Selection” button (2) on each calculation screen to open another
calculation screen.

(Fig. 2) Shammas-PL formula

ID : 123456789012  Name : Taro Tamaru
hy. : Hanako Tomey ~ Date : 2013.02.08 13:0;

| IOL Calculate Haigis standard formula
IOL Calculate J

Haigis optimized formula

OKULIX ] Hoffer® Q formula

Holladay 1 formula
SRK-II formula

Cancel | SRK/T formula
SRK SHOWA formula

SRK/T Double K
OKULIX OKULIX
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Post Op. Ref

Constant

| e |
= Select IOL p

View LEY
(Fig. 3) (2)

22,50 -0.44
23.00 -0.84
23.50 -1.24

BEEER
22.00 -0.04

3.6.1 Setting the eye to be measured

TRefer to “ 3.2.7 Selecting the eye ”

3.6.2 IOL power calculation
3.6.2.1 Entering calculation parameters

a) Axial length and anterior chamber depth

When an axial length and anterior chamber depth measurement is completed, the
measurement data is already entered automatically and cannot be entered
manually. (Refer to “3.4.3 e) Selecting specific measurement data to be used for

calculating IOL power.") When measurement has not yet been performed, enter
the data as follows.

R 7.7 ID : | 23456789012  Name : Taro Tamaru
Tl | #10 Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07 TOMEAY
Optical Axia Aq

(o) e

ormul

A-Const. ~ A-Const.
120.00 | 120.00

model1 model2
. | company1 company2
ppppp

BS /| + | -

]

718190+ K n—
(3) als|e

12T -

(4) ] . fciear v . m| i , )
(Fig. 1)

1) Touch the axial length input field (1) or the ACD input field (2) to activate it.
The keypad (3) appears. Touch the “Enter” key (4) to apply the data.
[Input range]

Axial length :13.00 - 45.00 mm
Anterior chamber depth : 0.00 - 10.00 mm
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b) Corneal refractive power and radius of corneal curvature (K1/K2)

When keratometer measurement is completed, the measurement data is already
entered automatically and cannot be entered manually. (Refer to “3.4.3 e)
Selecting specific measurement data to be used for calculating IOL power.")
When measurement has not yet been performed, enter the data as follows.

Iy 1D : 123456789012 Name : Taro Tamaru TOMEY
._R1 Tal1) & 10 Phy. : Hanako Tomey ~ Date : 2013.02.08 13:07 Ov,,,u Lo
B A

O o o
foer [ oL Ref.
TTTT{- L] 0
3)| Lels)e o
1 2 }_ onstant
(4) o . flciear
(Fig. 1)
1) Touch the K1 input field (1) or the K2 input field (2) to activate it. The keypad
(3) appears. Touch the “Enter” key (4) to apply the data.
[Input range]
Corneal refractive power : 30.00 - 60.00D
Radius of corneal curvature : 5.00 - 11.00 mm
c) Target Ref.
)
TN 210 vy ey | v e QMY L |
)| F+
3) (Fig. 1)
1)

Touch the Target Ref. input field (1) to activate it. The keypad (2) appears.
Touch the “Enter” key (3) to apply the data.
[Input range] Angle : -30.00 — +10.00

The entered value is stored in the main unit, and is not cleared even when
the power is turned off.
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d) Lens constants (A-constant/SF/ACD-constant/a0-a1-a2)

Enter various lends constants for IOL according to the formula. This instrument is
able to calculate up to 4 constants for 1 formula simultaneously. The formula (1)
corresponds to the lends (2) and (3), and the formula (4) corresponds to the lends
(5) and (6). There are 2 ways to enter the values. One is to enter them directly
using the keypad, and the other is by selecting them from the IOL data list.

& 1D

Phy. : Hanako Tomey

Optical _Axial ACD
== 363

K1 K2
o EEEE,
Tl

K1=1.3375

1D : 123456789012  Name : Taro Tamaru
Date : 2013.02.08 13:07

A- Const. A- Const.
120.00 | 120.00

Model model1 1 I model2 model3
Manuf. company1 company2 | mpany3 |
N [ 1
Power 2150 2150 | 21.50 1
o rer. b Vol merp ef.
1950 196 1950 196
2000 1.56 14|
2050 116 ] 2050 1169
List 21.00 0761 21.00 076, |
[ 2150 0.36]] | 2150 036
22 4

m Entering using keypad
The lens constants a0, a1, and a2 in the Haigis optimized formula cannot be

entered directly using the keypad. Refer to “Entering through I0L data list”
below.

Phy.:Hanako Tomey

1)« B

K2(g2.5)

10:123456789012 Name:

mpany? 119.60

mpany3 119.20 1.
company4 11930 1.
mpany5 119.40 2.
mpany6 119,50 2.

567
572
578
584
5.9

@7 “Fig.2

Post Op.
Values

Implanted
10L Model

Implanted

16103
|

Date of
Surgery

Post Op. Ref

L =]
Constant
.

1) Touch an input field (1) to activate it. The keypad (2) appears. Touch the
“Enter” key (3) to apply the data.

[Input range]
A-constant
ACD-constant
SF

:100.00 - 130.00

:0.00 - +10.00

:-5.00 - +10.00



m Entering through IOL data list

When IOL data has already been registered in the “IOL data registration,” you
can select data from the I0L data list.

(1)
| @ tover =
5 1450 | Ver1s  |———
7
20 0o |
1 [0.030 |
2 0100 |
" eld
" anyd
BS| / - G
200¢ =
4ls5le Q}‘>(
a0t o —(6)
0 cul s s.mj-—(s)

1) Touch an input field (1) to activate it. The IOL data list (2) appears.

2) You can check the registration content by sliding the I0L data list being
displayed with the scroll bar (3).

3) Select data using the “IOL data selection” buttons (4).

4) Touch the "Edit" button (5) to display the screen for editing the registration
content.

5) Touch the “Apply” button (6) to apply the lens constants and to display them
on the previous screen.
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e) Entering parameters for Clinical History Method

Activated only when SRK/T Double K is selected as the formula.

1D : 123456789012 Name : \a\> Jama
Phy. : Hanako Tomey ~ Date : AY

Optical Average
B xi=13375 {

opm | T
P K1(92.5) K2(92.5) Target Ref. .pos?.

e Double K SRK/T v
A - Const.

A- Const.
120.00

model2
company2

1) Enter the corneal refractive power or radius of corneal curvature before the
surgery for correcting the refractive power in K1pre and K2pre fields (1).

2) Manually enter eye refractive power before refractive correction surgery in
Ref.pre (S,C)(2) and eye refractive power after refractive correction surgery
in Ref.post (S,C) (3).

3) When values are entered in K1Pre, K2Pre, Ref.pre (S,C), and Ref.post (S,C),
the calculation starts automatically and the corneal refractive power or radius
of corneal curvature after the refractive power correction surgery is displayed
in Kpost (4). The data can be entered directly. However, Ref.pre (S,C) and
Ref.post (S,C) cannot be entered.

4) Select the distance between the vertexes (V.D.) from the pull-down menu (5).
C.L./12.0/13.5/14.0/15.5/16.0

3.6.2.2 Setting calculation formula
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Touch the calculation formula pull-down button (1) and select a formula.

The following 9 types of IOL power calculation formulae are provided with this
instrument.

IOL calculation formulae listed in the pull-down menu can be set according to
“3.9.3.b) Selecting IOL power calculation formula.”

m Haigis standard formula
m Haigis optimized formula
m Hoffer® Q formula

m Holladay 1 formula

m SRK-II formula

m SRK/T formula

m SRK SHOWA formula

m Shammas-PL formula

m SRK/T Double K formula



1D} 125456789012  Name : Taro Tamaru TOMEY
Phy. | HanaRyTomey  Date : 2013.02.08 13:07| " VeriA P

| xa

OPT.

10L Power|

Formula Post op-

Values
ey A-Const. A-Const.
Const. | [ 120.00 120.00

Implanted
0L Model

Model model1 model2
Manuf. company1 company2 company3 company4 \Tglar[\éid
Power 2150 21.50 21.50 21.50

Date of
Surgery

Post Op. Ref

Personal
Constant

List

= = = 8
) Broe [ = Select I0L e
Setup  Measure  Built-in ExportBSave Statistics Database w New

(Fig. 1)

3.6.2.3 Entering data after surgery

Select the name of the IOL type that was actually implanted in the surgery.

ID : 123456789012  Name : Taro Tamaru
Phy. :Hanako Tomey  Date : 2013.02.08 13:07

Immersion
— & K1=1.3375

['loBm | «1
P (92.5) K2(92.5) Target Ref.
o o @

10L Power [ Haigi imi Pe .
Formula | Haigis optimized v ] st Op.
e A - Const. A - Const. 20 050 | a0 050 P (1 )
Const. 120,00 | ["120.00 a1 003 | a1 003 1OF Modal
22 0410 a2 0.10

Model | [ modeii [ model2 1 | [ modeld | modeld |

Manuf. || companyl | | | i company3 | companys || IGIIENE]
Power 2150 2150 10L [D]

0L Ref. oL Ret. | _20.00 ]

: sole Date of

Surgery
2100 076 2013/01/1Q,

50 05l post Op. et

22.00

-0.04 22,
22 50 -0. 2250 -0.44 22 |_o.00 7
23.00 -0.84 [ .00 -0.84 | 23.00 -084 .00 -0,
23,50 -1.24 E 50 - Constant

List

1) Select the type of implanted IOL. When the entry field (1) is touched, it is
activated. Select the name of the IOL type that was actually implanted in the
surgery from the IOL list.

2) Enter the implanted IOL power (2), date of surgery (3), and refractive power
after surgery (4). The keypad or calendar appears when the input field is
touched.

3) When the “Personal Constant” button (5) is touched, the Personal Value
screen (Fig. 2) appears. Touch the “Print” button (6) to print the personal
constants only. Touch the “Close” button (7) to close the Personal Value
screen and return to the previous screen.

Personal Constant

Haigis standard Personal A = 119.80
Hoffer Q Personal ACD = 6.96
Holladay 1 Personal SF = 2.74

SRK 1l Personal A = 120.39
SRK/T Personal A = 120.55

SRK SHOWA Personal A = 119.18
Shammas-PL Personal A = 119.59
SRK/T Double K Personal A = 119.22

[ suit-in J[\p/ ] \
(Fig-2) ) @)
3-51 N



3.6.3. OKULIX

B When using the OKULIX calculation result to select IOL, thoroughly

determine the selection by also examining cataract surgery methods,
other inspections and other IOL power calculation formulas. In particular,
in the case of the cornea of a sound eye without having surgery to correct
refractive power of the cornea such as LASIK, carefully compare the
OKULIX calculation result with the result of SRK/T formula etc. and, if
there is a large difference, examine them with due care.

a) Entering axial length, ACD endothelium and lens

When an axial length and anterior chamber depth measurement is completed, the
measurement data is entered automatically and cannot be entered manually.

VSY: REVIOL MF/MFM 6
11/613/625

L Paas sl

100 175 160 |
11.50
2.00

1) Touch the axial length input field (1), the ACD endothelium input field (2) or
the lens input field (3) to activate it. The keypad appears. Enter the data and
touch the “Enter” key on the keypad to apply the data.

b) Entering target Ref.
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1) Touch the Target Ref. input field (1) to activate it. The keypad appears.

Enter the data and touch the “Enter” key on the keypad to apply the data.
The entered value is stored in the main unit, and is not cleared even when
the power is turned off.



c) Selecting IOL

Axial ACDend Lens P

BN BN KN ETE BTN ST g

K1[mm]  K2[mm] TargetREF

1ZME6THS0 e TOMEY Mamakn TOMEY [ | .
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1458 100 oss 008 12 esn .o
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o [, .00 115
o 13 L—J 11.50 1,40
o 2 1250 o
os amf|" ||| 1300 0.36

160 “ m
1.2% \L“'i
—
o |7

Setup  Measure | Built-in | E:

(Fig. 1)

OKULIX IOL List

= ]

wport  Statistics  Detan

[No Maker

Model |

186 Santen

Eternity X-60 lz

188 Staar
189 Staar
190 Technoko
191 Technoko
192 Technoko
193 Technoko
194 Technoko
195 Tekia
196 Tekia
197 vsy

198 VSY

199 VSY

200 VSY

201 Xcelens
202 Xcelens
203 1STQ
204 1STQ
205 1STQ

CC4208F

KS-X/KS-Xs

635TS
600HP/601HP/621PES
Affinity

690ABY

690TAY

TEK-Lens Model 411
TEK-Lens Model 614

Acriva UD/UDM 611/613/625
REVIOL MF/MFM 611/613/625
Acriva toric UDM 611
REVIOL toric MFM 611

Idea
Classica — 3
z1Q

Z toric

E=Iul

i

BLADY Cancel

(Fig. 2)

(2)
e

1) Touch the IOL data field (1). The IOL List screen (Fig. 2) appears and allows
you to select the desired I0L data. Select the data and touch the “Apply” key
(2) to apply the data.
The entered value is stored in the main unit, and is not cleared even when

the powe

ris turned off.
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3.7 Statistical processing
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[Note [y

The lens constant registered on this screen will be used for the next IOL
calculation. Carefully check the data before registration.

Statistical processing can be performed on this screen using the examination data

accumulated in the facilities.
constant are calculated and the histogram is displayed.

Predictive errors when using the registered lens

In addition, the

optimized lens constant can be calculated and registered according to the

statistical processing result.
Calculation results when lens constants are entered manually are excluded from

statistical processing.

()<

Search Criteria| ~ ox
/o Select 10L

Manuf. : AAAAAAAAAA
Model. : BBBBBBBBBBBB

Measurement Method

Opt-Contact épt—contactl
e

Term
Under-
Date of Surgery
2009/02/22 [~ 2012/08/22

Physician

10L Power Formula : SRKII v

No Data

Search Criterial

oL

Manuf. : AAAAAAAAAA

Setup

()
1oL Power Formia @( )

Result of Registered IOL Constant

Model. :

Measurement Method

Opt-Contact

Date of Surgery

2009/02/22 ~ 2012/08/22 @

Physician

1)

less 2.5 2.0 1.51.0-0.50 0.5 1.0 1.52.0 2.5 more
o o 8 s 321 o
o 4 1079 219 11 o0

Result of Optimized IOL Constant

IOL

Measurement
Method

Term (data
extraction term)
Physician

Set filter conditions (1) for targets subject to statistical processing.

Select IOL. Touch the “Select IOL” button. The
IOL data selection screen appears to allow you to
select an IOL model.

Optical-contact / Optical-contact 2 /
Optical-immersion / Optical path length /
Ultrasound

Set the term subject to statistical processing.

The registered physician IDs are displayed in the
pull-down menu. “All” includes all physicians.



After all the conditions are set, touch the “OK” button (2). Statistical
processing is performed and the result appears on the right side of the
screen.

The histogram (3) in the upper section shows registered lens constants and
the statistical processing results of those lens constants. When lens
constants are not registered, the result does not appear.

- Registered lens constant

- Histogram of predictive error in refractive power

- Average of predictive error in refractive power (Avg)

- Standard deviation of predictive error in refractive power (SD)

- No. of data sets (n)

The histogram (4) in the lower section shows the average of lens constants
optimized by statistical processing and predictive results of processing when
the average is used.

- Average (Avg) of optimized lens constant

- Histogram of predictive error in refractive power

- Average of predictive error in refractive power (Avg)

- Standard deviation of predictive error in refractive power (SD)

- Number of data (n)

- Percentage that predictive errors in refractive power fall under +/-0.5 [D],
+/-1.0 [D], or +/-1.5 [D]

Select an IOL power formula (5). Available formulae are as follows.

- Haigis standard formula
- Haigis optimized formula
- Hoffer® Q formula

- Holladay 1 formula

- SRK-Il formula

- SRK/T formula

- SRK SHOWA formula

- Shammas-PL formula

- SRK/T Double K formula

Click the “Update IOL Constant” button (6) to register the optimized lens
constant for the target manufacturer, model, physician, and formula. When
the button is touched, the IOL data change confirmation screen appears.
Click the “OK” button to complete registration.

Touch the “Setup” button (7) to re-set filter conditions.

Touch the “Print” button (8) to print the displayed results. Touch the "Save
Image” button (9) to save the displayed result as an image file.

Touch the “Exit” button (10) to close the statistical processing screen.
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3.8 Export, print, and save

3.8.1 Export
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Set desired functions to 2 buttons for export, print, and save provided on the
operation screen before executing the export, print, and save functions. (Refer to
“3.9.4 a) Setting functions of save, export, and print buttons.”)

The print and export buttons work according to the preset functions when touched
after measurement.

Setup Measure ilt-i Xpo! ave Dual Database oL

Export&Save

Print&Save

]

=] ALL (export, print, and save)

ALL(Int.)

B The network support system “TOMEY Link” (optional) or the inspection
data receiving software “DATA Transfer” (included in the package) is
required for data communication.

B Refer to the corresponding operation manual for the TOMEY Link and
DATA Transfer settings.

B Connection setting is required for connecting with TOMEY Link and
DATA Transfer. Refer to "3.9.4 d) PC connection settings” to make
settings.

B Data cannot be sent in some configurations if the ID number is not
entered. Refer to “3.9.1 General.”

B /tis recommended to send data after entering the ID number.
The data can be sent without ID numbers entered; however, the
corresponding patient may not be traced from the inspection file output
from DATA Transfer. When the data was sent without entering the ID
number, check the content of the inspection file immediately after
sending the data, and move and save the file in an appropriate location. In
addition, when data was sent to TOMEY Link, all the data without ID
number are regarded as the data of the same patient so that they must be
handled with great care to avoid mishandling.

B Waveforms of the same form as those to be printed out are output.Refer
to “3.8.2 Printing” for details.



1) Touch the “Export” button (1) to open the Transmission confirmation screen
(Fig. 2).

Confirmation

ID No. : 123456789
Name : Hanako Tomey

Sex : Female

Date of
Birth © 1970/Jan/02

(Fig. 2) l

2) The transfer confirmation screen (Fig. 2) displays patient ID, patient name,
and sex. Touch the "Send" button (2) to start sending data.
Touching the "Cancel" button (3) returns you to the previous screen without
sending data.

3) When data transfer is completed, the message “Complete” appears. If an
error is displayed, refer to “6. Troubleshooting.”
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3.8.2 Printing

The printer and printing type can be selected in the system setup. Refer to “3.9.4
b) Selecting and setting printer.”

B Different waveforms are printed depending on the screen.

Optical mode

Measurement screen : Waveform No. 1 is printed.

View screen : Waveform displayed on the screen is printed.

IOL screen : Waveform No. 1 is printed when entering the IOL screen from
the measurement screen. The waveform displayed on the view
screen is printed if entering the IOL screen from the view
screen.

Ultrasound (US) mode

Measurement screen : The waveform which is the closest to the average is

output.

View screen : Waveform displayed on the screen is printed.

IOL screen : The waveform the closest to the average value is printed when
entering the IOL screen from the measurement screen. The
waveform displayed on the view screen is printed if entering the
IOL screen from the view screen.

a) Common items

(1) —— 2013/09/17 19:47:09 1) Measurement date and time
(2) ———— Name :TOMEY _
@ (3) —ID  :123456789012 2) Patient name

— Phys :YAMADA _

(5) — Sex Female 3) Patient ID

4) Physician name
5) Sex
6) Printed date and time

7) Product Name

(6) — PRINT:2013/09/13 19:55
(7) — TOMEY CORP. OA-2000
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b) Example of printout for optical (axial length, anterior chamber depth, lens, corneal

thickness)
— RIGHT
2 —— Opt
(3) —— Phakic
(4) — Mode:AA
(5) —— Converted to :Immersion
(6) Avg. AXIAL: 25.1 2mm
(7) —— Avg. OptLength:25.54mm
(8) SD : 0.01mm
(9) —— RANGE . 0.02mm
NO AXIAL ACD LENS
25.13 339 470
25.12 343 431
2512 348 431
(My—— C 4 2512 346 431

2512 341 431
25.12 339 431
2512 334 431
2512 331 434
25.13 331 431

10 25.14 3.29 431
*Avg 25.12 3.38 435

(13)
(12—

WD DD ] T LA P Ll —

5D 001 006 EI.’IEJ

Mo. 1
a SNR 9.0

(14)

N~

Us) SSEp'm
:59
6 476 um
7 470 pum
8 4B4pum
9 475um
10 476 um

PACH"I" 4?3 m
(16) [C%’rl

(17)
1 477 um

2 472 um

3 4gglum

4 479pum

(19) [ 5 4B5um

(20) —— Awg 478 um

(21) ————10P CALUCULATION
(22)— PARAMETER1 : 554
PARAMETER2 : 0.0450
(23)— CCT({Avg.) : 478 um
CCT(US) :552 [#
Meas. IOP :25.0mmHg
Cor. IOP  :285mmHg

(10)

1) Inspected eye (right eye/left eye)
2) Measurement method

3) Inspection eye

4) Measurement mode
Auto (A) / Manual (M)

5) Fitting
Immersion / Contact / Optical length

6) Average axial length

7) Average optical distance
8) Standard deviation of axial length
9) Difference between shortest axial

length and longest axial length
10) Axial length, anterior chamber
depth, measurement value of lens

11) Caliper mark

12) Value used for IOL calculation
13) Low reliability mark

14) Waveform

15) Average corneal thickness

16) Ultrasound correction for corneal
thickness

17) Standard deviation of corneal
thickness

18) Corneal thickness measurement
value

19) Intraocular pressure correction
parameter

20) Average corneal thickness

21) Ultrasound correction for corneal
thickness

22) Intraocular pressure

23) Corrected intraocular pressure
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c) Example of printout for optical measurement (kerato)

(1) — RI GHT 1) Inspected eye (right eye/left eye)
(2) Krt @3.0mm 2) Kerato measurement position
- Typical Nob
(3) — mm D AXIS 3) Selected measurement value
K1 8.28 4076 99
K2 823 4101 ¢ 4) Keratometer average value
(4) - Avg. 8.26 4086
(6)—+ CY -0.25 99 5) Corneal astigmatism
7 NO K1 K2 CYL AX 6) Measurement value
(7) —_ mm mm D deg .
— 11828 823 025 90 7) Low reliability mark
% g%g g%g g%g gg 8) Memory number of representative
© | 4 828823 02599 value
5 8.28 823 025 99 9) Corneal irregular astigmatism
P ?E.ES 8.23 0.25 99 index
8.28 8.23 0.25 99
/ g 828 823 025 99 10) Corneal irregular astigmatism
(8 0 8.28 8.23 0.25 99 angle
10 8.28 8.23 0.25 99
\_ Avg 8.28 8.23 0.25 99
() [ KAl:2.2 @283 A
KRI: 1.4 A

d) Example of printout for optical measurement (pupil/corneal diameter)

1) Inspected eye (right eye/left eye)

(1) — RIGHT 2) Pupil diameter

3) Corneal diameter
DIA

Pupil WTW
56mm 13.3mm ——(3)

(2)
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e) Example of printout for ultrasound measurement (axial length)

[AL-4000]

(1) —

(12)

RIGHT

Auto

PhakiciM/V)

Velocity
Velocity

s Avg. 1550m/s
tA 1532m/s

Velocity : LENS 1641m/s

Gain

: 20dB

Avg. AXIAL: 25.1 2 mm

SD
RANGE

:0.07mm
:0.20mm

Avg. ACD :3.38mm
Avg. LENS :4.35mm

NO AXIAL ACD LENS 7\

W 00 = T LA e L e —

25.13 339 470
2515 343 43
2523 348 431
2520 346 431
25.15 341 431 (11)
25.13 339 43
2505 334 4
2505 331 434
2503 331 4
2503 329 431
2512 338 435

AXIAL24.13
ACD3 39
LEHS 4.31

UL ‘\

N OO o b WwN -

)
)
)
)
)
)
)
)

(<]

9)

Measurement method

Inspection eye

Average axial length

Inspected eye (right eyel/left eye)

Converted sonic velocity

Standard deviation of axial length

Difference between shortest axial
length and longest axial length

Average anterior chamber depth

10) Average lens thickness

11) Measurement data (axial

12) Caliper mark

length/anterior chamber
depth/crystal lens thickness)

13) Value used for IOL calculation

14) Waveform
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[AL-100]

1) — Pl T 1)  Inspected eye (right eye/left
RIGHT (aL-100) eye)
2) — Contact 2)  Model of measuring instrument
(3) —— Normal L
Velocity : Avg. 1550m/s 3)  Patient’s eye
(4) [ Velocity : ACD 1532m/s 4)  Converted sonic velocity
Velocity : LENS 1641m/s 5) Axial length
(5) —— AXIAL 2 5_ 1 2mm 6) ACD (anterior chamber depth)
(6) @ EEIES : i-ggmm 7) Lens thickness
- d4.aamm
)

Waveform

8) —
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f) Printout of IOL power calculation

(1) —IR L—| 123/456
(2) nout Parameters OPT)
(4) ( ) ACD 247mm
5 K1 ¢3.0 :30.00D
(5) Lk2 930 :35000
Keratometric
(6) Index :1.3375
(7) Target Ref. :-1.00D
Clinical History)
Kpost :31.00D
(8)| Kipre :32.00D
K2pre :34.21D
Ref.preS :5.00D
RefpreC  :-1.00D
Ref.postS : 2.00D
Ref.post C : 0.00D
V.D. :12.0mm
O) — st
(10) '
Aconst  IOL Ref.
(11) 11700 13.00 174 )
(12)— Power 1350 1.34
1643 1400 0.94

1450 054
1500 014
15.50 -0.26
16.00 -0.66
16.50 -1.06
17.00 -1.46
17.50 -1.86
1800 -2.26
1850 -2.66
102 348
2000 -3.86

HAIGIS opt

10L-03

a0:0.50 I0L Ref.

al:0.03 13.00 1.74
al:0.10 1350 134
Power  14.00 0.94
1643 1450 0.54
500 0.14

Moo
OO PONNNOVN

al:0.03 13.00 1.74
al:0.10 13.50 1.34
Power 1400 094
1643 1450 0.54

15.00 0.14
15.50 -0.26
16.00 -0.66
16.50 -1.06
17.00 -1.46
17.50 -1.86
18.00 -2.26
18.50 -2.66
19.00 -3.06
19.50 -3.46
20.00 -3.86

(13)

Inspected eye (right eyel/left eye)
US/OPT display

Axial length

ACD (anterior chamber depth)

Corneal refractive power or
radius of corneal curvature

Cornea equivalent refractive
index

Target Ref. after surgery

Parameters printed when SRK/T
Double K is selected

Formula name
IOL model name
Lens constant
Calculation result

IOL standard (15 levels) and
estimated refractive power after

surgery
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g) Printout of personal constants

() — RIGHT
) Input Parameters
— Post-0Op Ref. : -0.50D
(3)—— Imp. Diopter © 17.00D
AXIAL : 24. 50mm
(5) —— AcD : 3. 45mm
K1 : 42.00D
(6) K2 : 43.00D
(7) —— Aconst. :112. 00
7 (Glinical History)
PreKi1 : 45.00D
Prek2 : 46.00D
PostK © 41. 47D
(8) PreREF S : -5.00D
PreREF C : -1.00D
PreREF S : =1.00D
PreREF C : —0.50D
\_V.D. © 12. Omm
Solution
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Haigis standard
Personal Aconst

=114.99
Hoffer Q
Personal ACD

= 3.86
Hol laday 1
Personal SF

= -0. 11
SRK I
Personal Aconst

9)

=116. 38
SRK/T
Personal Aconst

=115.99
SRK SHOWA
Personal Aconst

=115. 17
Shammas—PL
Personal Aconst

=114. 37
SRK/T Double K
Personal Aconst

:113.@

Inspected eye (right eyel/left eye)
Eye refractive power after
surgery

Power of the implanted |IOL
Axial length

ACD (anterior chamber depth)

Corneal refractive power or
radius of corneal curvature

Lens constant
Parameters for SRK/T Double K

Calculation result



3.8.3 Saved data management
a) Selecting storage

The internal memory of this instrument or external memory connected to this
instrument can be selected.

Set the storage referring to “3.9.4 c) Media options / Data output format.”
When the internal memory is selected for storage, the used storage capacity is
shown as a % on the button.

If the used storage capacity exceeds 90%, the value turns red.

b) Saving

B Always enter the ID number when saving the measurement data.

Touch the “Save” button (1) on each screen to save the data to the selected
storage.

c) Browsing saved data

1) Touch the “Database” button (1) on each screen to open the Database
screen (Fig. 2).

Database

OA-2000

Internal Memory (SD Card)

External Memory

Moved from Internal Menory to External Memory

AL-4000

Internal Memory

(Fig. 2)

2) Touch the "Patient List” button (2) to display the Patient List screen (Fig. 3) of
the internal memory of this instrument, external memory, and internal
memory of AL-4000.
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; ist OA-2000
(3 Patient List | Lo oy mory Q|

Name Date of Birth| Sex Latest Data
12345678901234 Tomey Taro 2013/08/06 F 2013/08/06 10:27:43
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234
12345678901234

ALL Delete Delete

3) When characters are entered in the search field (3), the patient ID and name
are searched and the result appears. Touch the title of the line (4) to change
the order of the list. Touching this button sorts the data in ascending order or
descending order.

4) Touch the “Measurement List” button (5) to open the Preservation Data List
(measurement data list of selected patient ID) screen (Fig. 4).

: ict OA-2000
Preservation Data List - 7y Ty

Latest Data 1D : 123456789012 Sex : Male
e Name : Taro Tamaru Date of Birth : 2000/Aug/06 (6)

Meas. Date:2012/Jun/05 10:27:43
Update:2012/Jun/06 15:01:10

Mode:Optical View Delete
Physician: Tomey Hanako
R Eye Type : Phakic L Eye Type : Phakic
010/May/1010:27:03 | Fitting : Contact Fitting : Contact
10/May/11 18:15:07
Ce I, K1/K2 : 42.00D / 42.00D K1/K2 : 42.00D / 42.00D
Avg. Axial : 29.00mm Avg. Axial : 20.00mm
Avg. ACD : 29.00mm Avg. ACD : 29.00mm
Avg. Lens : 4.28mm Avg. Lens : 4.28mm
Avg. Pachy : 4.00pm Avg. Pachy : 4.00um
Pupil : 4.28mm Pupil : 4.28mm
WTW : 14.28mm WTW : 14.28mm
=

ALL Delete U u Patient Database ]
(Fig. 4)

5) Touch the "View" button (6) to display the view screen (Fig. 5). The data can
be viewed and edited on this screen.

ID : 123456789012  Name : Taro Tamaru
Phy. : Hanako Tomey Date : 2013.02.08 13:07J TOM;EAY

Magnification Fitting ength  SD SNR

Averag
i) PR S << 24.95nm  0.02nm 99
No.1 No. Axial ACD Lens Pachy
SNR=99 e

1 2495 3.63 3.94

2 2500 3. 3.94

3 2495 3.94

4 2495 363 394 490
5 2490 363 3.94 495
6

7

8

2495 3.63 3.94 495
2495 3.63 394 495
2495 3.63 3.94 495 |
C 9 2495 3.63 394 495!
10 2495 3.63 3.94 495 |
Avg. 2495 363 3.94 495
SD 002 002 002 2

Delete Select Caliper
K1 =42.00D Pupil = 4.28mm 1(
K1242000 | WTW = 14.28mm Pachy » SNR__1op__ | | _J‘ Uv
= = T e 5
) = Fy @O 3
ilt-in Video Export  Over Write Dual oL Patient List

Meas List

6) Touch the “Over Write” button (7) to overwrite the existing data with the
edited contents.

7) Touch the “Meas. List” button (8) to return to the Preservation Data List
screen (Fig. 4).
Touch the “Patient List” button (9) to return to the Patient List screen (Fig. 3).



d) Deleting saved data

B When any patient information is deleted, all the measurement data saved

with the patient ID is also deleted, regardless of the mode being displayed.
Be sure to check the contents saved before deleting them.

[Delete all on Database screen]

Touch the “Format” button (1). The confirmation window opens. Execute
formatting to delete all the saved data.

Database +B Exit
OA-2000
Internal Memory (SD Card) Patient List Format ( 1 )
External Memory Patient List Format
Moved from Internal Menory to External Memory Move Data
AL-4000
Internal Memory Patient List

[Deleting data on Patient List screen]

Touch the “ALL Delete” button (1). The confirmation window opens.Execute ALL
Delete to delete all the data saved in the displayed storage.Touch the “Delete”
button (2) to delete the selected patient ID and measurement data.

< pati it OA-2000
(¥ Patient List [ o0l omory <8

D Name Date of Birth| Sex Latest Data
12345678901234 I

12345678901234

12345678901234

12345678901234

[Deleting data on Preservation Data List screen]

Touch the “ALL Delete” button (1) to delete the selected patient ID and
measurement data, and return to the Patient List screen. Touch the “Delete”
button (2) to delete the selected measurement data only.

i ist OA-2000
Preservation Data List pi-€' MBHER]

1D : 123456789012 ex : Male
Name : Taro Tamaru Date of Birth : 2000/Aug/06

view || Delete (2)

L Eye Type : Phakic
Fitting : Contact

y/1010:27:43
0/May/11 18:15:07
1

K1/K2 : 42.000 / 42.000 K1/K2 : 42.00D / 42.00D
Avg. Axial : 29.00mm Avg. Axial : 29.00mm
m Avg. ACD : 29.00mm
Avg. Lens : 4.28mm
2 : Avg. Pachy : 4.00ym
Pupil : 4.28mm Pupil : 4.28mm

(1 ) WTW : 14.28mm WTW : 14.28mm
v Patient Database
\w ; e JL
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e) Transferring saved data

B Some USB flash memories are not recognized when connected to this
instrument.

When an external memory is connected to this instrument, the data saved in the
internal memory can be transferred to the external memory.

Touch the “Move Data” button (1) to start transferring the data.

The transferred data is completely deleted from the internal memory.

Database A Exit
OA-2000
Internal Memory (SD Card) Patient List Format
External Memory Patient List Format
Moved from Internal Menory to External Memory Move 1 ( 1 )
AL-4000
Internal Memory Patient List
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3.9 System setup

Touch the “System Setup” button (1) on the Setup screen (Fig. 1) in each mode to
open the System Setup screen (Fig. 2).

£3 Setup (Opt) B # System Setup B xit = (4)
Lo ettt (3) gz J
e mm- 4 S v, o _oweas |
Pachy =
General Language B2l
Eye Type m{”" wic ye| Fode. || Epeude. || Sasyie ][ seting | Date & Time EZ3/ 01 /14 |[(00 00 | x/m/D ¥

Measurement t S

OFF
~
||.E Brightness PO e
01

Machine No.
Setting

& o Settings
(1) —%} Ultrasound \Cn;.‘l:rci::"
(Fig. 1) (Fig. 2)

1) The system setup consists of 4 major categories.

e General..........ccceeeeveeee. Language, time, version information, etc.
e Measurement................ Settings related to measurement

e Application .................... Calculation, analysis, and correction

e Connection & Print........ Connection and printing

Touch the menu tab (2) to open the corresponding setup screen.

The setup screen is configured as a tree. The displayed location is shown in
the address bar (3) and you can jump to the specified screen by touching
the displayed characters.

2) Touching the “Exit” button (4) will reflect the changes made and open the
measurement screen.

3.9.1 General

Set common items here. Select the General tab.

# System Setup Meae | # System Setup B Exit
| General ] (9) [ General » ]
(1) —.——Sy stem Ver. 001 [ Details SAVING/EXPORT
(2) — Ganaral | language B (1 0) u;:-. 1D INPUT i
(3) — Date & Time BZ3/ o1 / 14 |[00 :[00 | y/m/p ¥ (11) — InputMask  START O  COUNT 64
(<] 2]
(4) ,,,,,,,,, —Measurement—  Sound OFF (1 2) —Tieasarement—— Confirmation Disable
(5) — Power Saving -m-m 30m |
(6) —%—— Brightness D e ——— E.-\
(7) __ Aplication | Ma s‘i‘&?ﬁ? m Application
(8) _E__ [} Settings E_.;
(Flg. 1) (Fig. 2)
(1) System Ver.

Displays the version information. The version information of the ultrasound
measurement unit AL-4000 is also displayed.

(2) Language
Selects the language.
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(3) Date & Time
Set the display format of the date and the date and time. The key pad
appears when the input field is touched.

(4) Sound
Set whether to generate sound when operating the screen.

(5) Power Saving
This function automatically turns off the LCD when the instrument is not
operated for a specified time. Touch the monitor screen to return to normal
status.
Sets the time to automatically turn off the LCD.
5 mins / 10 mins / OFF

(6) Brightness
Set the brightness of the monitor screen.

(7) Machine No. Setting
Set the number to identify each instrument when multiple instruments of the
same model are installed.

(8) ID
Open the setup screen for patient IDs.

(9) ID Necessity SAVING/EXPORT
Set how the patient ID must be handled when saving and sending
examination data to TOMEY Link.

Indispe : Select this when ID numbers are always required. Data
nsable cannot be saved or sent when the ID is not entered.

. Select this when the ID is usually entered, but data can also
Yes be saved and sent without entering the ID. Data is saved
and sent with the ID as “No ID” when the ID is not entered.

Select this when no special attention is paid to entry of the
ID. The transfer confirmation screen appears, but the

No inspection data is automatically saved and sent. Data is
saved and sent with the ID as “No ID” when the ID is not
entered.

(10) ID INPUT

Set whether to display the patient information input screen before
measurement when starting measurement for a new patient.

Displays the patient information entry screen

Pre-Measurement ;
before starting measurement.

User Discretion . Displays the measurement screen.

(11) Input Mask
Sets which part of the character string should be recognized as the ID
number when entering the ID number from a barcode. If it starts from “0” or
“1”, the characters from the very beginning are identified as the ID number.

(12) Confirmation
Use this field to display the Patient information confirmation screen when
saving the inspection data or sending the inspection data to TOMEY Link.



3.9.2 Measurement

Make settings related to measurement on this screen. Select the Measurement
tab.

a) Optical Measurement Mode - Selection

Select measurements to be performed in optical mode. Touch the “Selection”
button (1) to open the measurement mode setup screen (Fig. 2).

# System Setup 4B Exit # System Setup 4B Exit
-[ Measurement ) | -[ [VECHIU TN Optical Measurment mode ) |
DC Pachy
Optical Hesurement o : 1 = EXE B3 J
T o saeein;————— (1) =1 [ f—
Mode Selection
Starting Condition
] Latest
i st [ aaar ] sociens | eeer |
Shot @y,
W mm Pupil / WTW. Kerato
I~ Measuremen 't Setting Optical I~ o [ Axial ] [ADC Lens ] [ Pachy ]
||.. . ||.. cudser
Application Pachy. Kerato Application M W
E Ultrasound
e e B
S Axial Pachy &
Connection Connection
&Print &Print

3 patterns can be prepared. Measurement modes selected here will be effective
when specified in Measure Selection (2) on the Setup screen (Fig. 3).

el 3 Exit
— BN
e |ttt g (2)

Selection

R ¥ [ |
EyeT, BRARICES " Pseudo. | Pseudo. | Pseudo. User
ve ee M[“Pmm E"] PMMA [ silicone ][ Acrylic ][ Setting ]
Fitti
Formula M Contact || Contact2 || OptLength

(Fig. 3)

b) Starting Condition

Set the measurement mode when power is turned on and when the measurement
mode is switched.

e Favorite Settings : The system starts
L | with measurement
ERR oo iy contents selected
P on the mode

:. R ank selection screen.
p—————— = Latest Settings ~ : The system starts
g with measurement
contents active
E"': when power was

(Fig. 1) turned off last time.
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c) Settings for various measurements

# System Setup B Exit |

| Measurement }

r::null Manual
EEEEEEEEEEEEES

LS

AE?%"' Measurement Setting Op(\c;\:;:ly :

> Ultrasound ) .
c?ﬁg SRR [
E N EEEREEEEEREE

(Fig. 1)

[Optical] Axial Pachy / Kerato Opens the setup screen for optical
measurement of axial length and corneal
thickness.

Kerato Opens the setup screen for keratometer
measurement.

[Ultrasound] Axial Opens the setup screen for ultrasound
measurement of axial length.

Pachy Opens the setup screen for ultrasound
measurement of corneal thickness.
[Optical — Axial/Pachy]
# System Setup B Exit
| Measurement )
(1) L s Axial SNR T ACDSNR [ 30 |
GI Lens SNR 30 Pachy SNR 30
(2) _@__gyerypeuwsemng Type Name User
(3) —,«- Default Fitting Formula i I Contact | Contact2 Optlength\
(4) — s —-
(5) [
© —
(7) ar
(1) SNR
Assigns a low reliability mark to data with an SNR smaller than the preset
value.
Input Default
range setting
Axial SNR SNR of retina waveform 2~99 3
ACD SNR SNR of waveform on the 2~99 3
front of crystal lens
LENS SNR SNR of waveform on the 2~99 3
back of crystal lens
Pachy SNR SNR of waveform on the 2~99 3
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(2) Eye Type User Setting
Set the average refractive index of the eye to be measured.

(3) Default itting formula
Set the fitting formula for normal operation.
Contact / Contact 2 / Immersion / Optilength
This selection changes the default view for the kerato measurement
position.
Immersion: ¢2.5 mm
Other fitting fomula: 3.0 mm

(4) Measurement Times
Set the number of data sets taken per measurement.

10 data x 1 time : Load 10 data sets once.
5 data x 2 times : Load 5 data sets twice.

When “5 data x 2 times” is selected in auto measurement mode, 5 data sets
are loaded after alignment is completed and measurement starts. Then,
alignment is performed again, 5 data sets are loaded, and measurement is
completed.

(5) Time Limit
Set the time limit for loading the preset number of datasets.
Input range: 10 — 60 (s)

(6) Changing fitting after measurement
Set whether or not the fitting change is permitted.

(7) Calibration
Calibrate the system.Perform calibration when measurement requires long
time suddenly or measurement values are obviously faulty.

[Optical — Kerato]

# System Setup B Exit
[ Measurement » [T TILCEL J
— Default Measure Range m@
E=
=
e R
————————— KeratoStep (D) 0.01
3]
Measurement
Times 10data x 1time v
[
- Time Limit 60
Application | measurement Display Data mTyp—icalJ
(54
Connection
&Print

(1) Default Measure Range
Set a normal measurement position.
@2.5 mm /3.0 mm

(2) Unit of Indication

Set the unit normally used for indications.
mm /D

3-73 N



N 3-74

(3) Kerato Step (D) (unit for measurement — diopter)
Sets the indication units for the measurement value of corneal refractive
power.
0.25/0.01

(4) AXIS Step (unit for angle)
Sets the display units for the corneal astigmatism axial angle.
1°/5°

(5) Measurement Times
Set the number of data sets taken per measurement.

10 data x 1 time : Load 10 data sets once.
5 data x 2 times : Load 5 data sets twice.

3 data x 3 times : Load 3 data sets 3 times.
3 data x 1 time : Load 3 data sets once.

1 data x 5 times : Load 1 data set 5 times.
1 data x 10 times : Load 1 data set 10 times.

When “5 data x 2 times” is selected in auto measurement mode, 5 data sets
are loaded after alignment is completed and measurement starts. Then,
alignment is performed again, 5 data sets are loaded, and measurement is
completed.

(6) Time Limit
Set the time limit for loading the preset number of datasets.
Input range : 10 — 60 (s)

(7) Measurement Display Area

Average / Typical

[Ultrasound — Axial]

# System Setup ( B Exit ]
I Ultrasound - Axial | )

— Default Fitting Formula Immersion

Fix light OFF

— 1 Setting Velocity Sectional

=
Connection
& Print

(Fig. 1)

(1) Default fitting formula
Set the fitting formula for normal operation.
Contact / Immersion

(2) Fix light
Select whether the fix light in the biometry probe is turned on or off.
ON/OFF

(3) Setting Velocity
Mean Velocity (M/V) / Sectional Velocity (S/V)



[Ultrasound — Pachy] (4) (3) (4)

# System Setup B Exit & System Sefup 3 ExitJ
| Messurement » ) )

| bata selection [T inimu | Average
=

(1) Data Selection Method
Select the measurement data type to be displayed.
Latest / Minimum / Average

(2) Measure Point
Opens the measurement setup screen (Fig. 2).

(3) PreSet1 / PreSet2
Changes the selected preset measurement point.

(4) Eye selection
Changes the preset measurement point of the selected eye.

(5) Radius input field
Specify the radius distance from the center of the measurement point.
Touch the input field. The keypad appears. Touch the “¥” on the right of the
input field The pull down menu appears. Select CCT or enter the desired
value using the keypad.
Input range : 0.0 - 15.0 mm

(6) Angle input field
Enter the angle from the horizontal axis at the measurement point. The key
pad appears when the input field is touched.
Input range : 0 — 179

(7) S/l selection button
The mode alternates between “S” and “I” every time you touch the button.

(8) “Apply Current Value" button

Enters the measurement points currently being used in each field on the
measurement screen.
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3.9.3 Application

Make settings related to measurement of calculation, correction, etc.
Select the Application tab.

a) Registering IOL data

Register the IOL data for optical immersion measurement, optical contact
measurement, optical contact2 measurement, optical length measurement, and
ultrasound measurement.
Touch each button to open the corresponding registration screen (Fig. 2).
(1)

# System Setup Bexit | # System Setup l ——

Application | Application l ] (2)
= { < Juonl » J [Dz(aLls(J_
G;:xl Manuf. Model \

A-Const. A(Shammas)

1oL 10L Constant

Optical || Optical || oOptical ||
eeeee [Immersian J[ Contact JL Contact2 H"P‘L’"E“‘]
Ultrasound

10L Formula

lea eni
Selection ACD Const.

Ataigis) |

A(Double K) |

Application AED) a2
E’- = y E] Ly A(SRK/T)
o 10p o
Connection Calculation Settings Connect tion A(SHOWA) |
& & Prin

(Fig. 1) (Fig. 2)

é‘ System Setup B Exit ]

| Application » I0L Constant - Optical Immersion | Data List | J
< No.t >
—
=5
o No. Model  Manuf. A-Const SF  ACD-Const A(Haigis) A(SRKI) A(SR| a
1 0—-4.00 .00 104.00 10500 10}
2 Model2 Company 101.90 -3.00 080 10470 10560 10
3 Models Company 10280 -2.00 160 10540 10620 10
4 Modelda Company 10370 -1.00 240 10610 10680 10
5 Models Company 104.60 0.00 320 10680 107.40 10
6 Models Company 10550 1.00 400 10750 10800 10
7 Model7 Company 10640 2.00 480 10820 10860 10
E'\ 8 Models Company 10730 300 560 10890 10920 10
9 Model9 Company 10820 4.00 640 10960 10980 10
IFA] | %0 Medeto Company 10910 500 720 11030 11040 11
Application | |11 Model11 Company 110.00  6.00 800 11100 11100 11
12 Model12 Company 110.90 7.00 880 11170 11160 11
13 Model13 Company 111.80 _8.00 9.60 11240 11220 11
B l B

Cﬂ;n;:l:‘i‘nn Select Cancel
(Fig. 3)

(1) Data list No.
Set the registration number of the I0L data list.

(2) “Data List” button
The IOL data list is displayed.

(3) IOL data input field
Enter each item. The software keyboard appears when the entry field is
touched.

(4) “Calculated from A-Const” button
Calculates the values corresponding to SF and ACD constants. The
calculated values are displayed in the respective input boxes.

(5) Warning message
Displays warnings for determination of a0, a1, and a2.
When the “OK” button is touched, the warning message disappears and the
input field appears.
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b) Selecting IOL power formula

Select the IOL formula to be used on the I0OL power calculation screen. The
selected formulae will be displayed in the pull-down menu on the IOL power
calculation screen. Touch the “Selection” button to open the IOL Formula
Selection screen (Fig. 2).

# System Setup [ 4 Exit ] & System Setup B Exit
i sl L .I PYTI M (Ol Formula Selection L
T 1oL - on 10L Constant = 10L Formula Selection aigis || Haigls || poffer g
L { Optical J[ Optical ] Optical ][op‘hngm] ;
General Immersion Contact { Contact2 General Holladay 1 SRK/T
ey - oy (g 3280, )
EBEH -. EREFERBENEL SEKSHOWS | it Double K
Measurement (Y | | Measurement

Illllllllllll.
Fa)

Application

e-

Connection
&Print

Caicutation Sertinee Cn:l:Pe::lk"inn
(Fig. 1) (Fig. 2)

When Haigis Standard is selected, the a1 and a2 setting fields are displayed.
When SRK/T Double K is selected, the setting field for cornea equivalent
refractive index (Keratometric Index Kil) is displayed.

# System Setup +B Exit

-[ PPN (0L Formula Selection L

i [ Haigis
. 10L Formula Selection optimized | | HofferQ
General Holladay 1 SRKIl
al: 1.3375 P
]
a

o 13375

o
Connection
&Print

(Fig. 3)

c) Setting IOP formula

Register the intraocular pressure correction formula to be used for the intraocular
pressure correction. The formula set here can be selected on the intraocular
pressure correction screen. Touch the “Settings” button to open the selection
screen (Fig. 2).

# System Setup 5B Exit & System Setup 4B Exit

J Application L J Application » [N L
oL 10L Constant — e B Baii e [ Fomula0000 } ap=([ 0000 |-ccyx | 00000
= Calculat =
Optical Optical optical | optLength
General immersion | |_Contact | |_contact2 Gonarel [ Fomuia0001 | ap=([" 0000 |-ccmx [ 00000 (1 )
i e T

e —
Measurement 10L Formula Measurement | Indication Unit hPa (2)

— Selection
CCT(Ultrasoun: d) Display “ OFF Offset | rault (3)

|I|.
% Export Disable mum

Application

B> HEESEEEEESEEEEERBEEREL

=

A op ] p

Connection | _ Calculation Connection
it & Print.

(Fig. 1) (Fig. 2)
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(1) Intraocular pressure correction formulas
Register the intraocular pressure correction formula to be used for the
intraocular pressure correction.

Input range

IOP correction formula name Up to 10 characters

Parameter 1 : 0~1500

Parameter 2 - 0.0000~1.0000
(2) Indication Unit mmHg / hPa
(3) CCT (Ultrasound)

Set the CCT ultrasound correction value.

View : ON / OFF

Export . Enable / Disable

Offset : Input range 0 - 30

“Default" button . Set the offset value to 16 uym.

3.9.4 Connection & Print

Make settings related to connection, saving, export, and printing on this screen.
Select the Connection & Print tab.

a) Setting functions of save, export, and print buttons

Assign functions to 2 buttons for saving, export, and print provided on each
screen (Fig. 1).

Button 1 Button 2

Touch the “Setting” button for Function settings of button to open the System
Setup screen (Fig. 3).

# System Setup B Exit # System Setup B Exit
Select function
=

General
Measurement
M ||I|
Applicstion) AL-4000 Wireless (gsestion Applicstion)
 ——  ——
B2 B2
Connection Connection
& Print & Print

Select the function to be assigned to each of two buttons. The button icon
changes according to the selections.

The symbol of the print button varies depending on the selected printer as shown
below.
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Built-in printer: Built-in
Video printer: Video
PictBridge printer: Pict

- = .
Export =] Print
Export Built-in
[
ve

- -y
Save Export&Save
Sa Export&Save
- . o= .
i Export&Print G Print&Save
Export&Int. Save&int.
Eged Export, print, and save
ALL(Int.)

b) Selecting and setting printer

The built-in printer, video monochrome printer, video color printer, or PictBridge
printer can be selected. Touch the “Setting” button to open the Setup screen for
each printer. There are no setting items for the video color printer.

# System Setup
i Connection & Print L

Function settings
— of button

— HEEES

.24

Measurement | [l

ia Gptior
Data output format

E\ pC Setting
Mz (oo |
Ll AL-4000 Wireless Setting
E’r =
Connection
& Print

(Fig. 1)

[Built-in printer setting]

# System Setup +B Exit # System Setup 3 Exit
_[ Connection &Print » Printer Selection » (NSRSl L J Connection &Print » Printer Selection » Built-in Setting » [T ]_
L Single Eye / Both Eyes M = 0L data number 3 9 =;=
=
==

L Print Form standard O Gonerat | Appending Measurement dota ([N Mo |
/s Select Caluculation
— - DR ; g
&
8

Detail setting for each window Kerato ¢2.0mm

ent I Measurement 't
— 10L Window Setting
5 L orwindow  AlPayants . W =
ief
I US Pachy Window Setting
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# System Setup ( +B Exit

| Connection & Print » Printer Selection » Built-in Setting ['Us Pachy Window | J
=
= 3
- e G
Average & SD of Bias. —
Measurement
)
Application
E’,
Connection
& Print

(1) Single Eye / Both Eyes
Set whether to print the data of the displayed eye only or the data of both
eyes.
Single Eye / Both Eyes

(2) Print Form
Select the display form of printing.
Standard / Simple

(3) Header Info.
Select items to always be printed.
Patient Name / Physician Name / Sex / Product Name / Print Date

(4) 10L Window (IOL power calculation screen)
Make settings for printing from the IOL power calculation screen.
Touch the “Setting” button to open the System Setup screen (Fig. 2).

IOL data number . 3/9/715
AppendingMeasurementdata : Yes/No
Select Calculation Result at : Yes/No
Printing

Karato ¢ 2.0mm . Yes/No

(5) IOP Window (intraocular pressure correction screen)
Set whether to print the measurement data on the intraocular pressure
correction screen.
Yes / No

(6) US Pachy Window (ultrasound corneal thickness measurement)

Make settings for printing on the ultrasound corneal thickness measurement

screen.
Touch the “Setting” button to open the System Setup screen (Fig. 3).

Measurement point (for each : ON/OFF

memory)

Bias value (for each memory) . ON/OFF

Average & SD of Bias (average . ON/OFF

and standard deviation of bias

value)



[Video monochrome printer setting]

# System Setup +B Exit
i Connection & Print » Printer Selection » [0 J
(1) e |_ov_ [0
= /
2) e (e
Measurement it

(Fig. 1)

(1) B/W Reverse (black/white reverse printing)

ON/OFF

(2) Print Size
Small / Large

[PictBridge printer setting]

# System Setup Wt |

_[ Connection & Print » Printer Selection » PictBridge Setting ]-

— B5 B5
( 1 ) Paper Size A4 Emi Form2
E=

(1) Print Size
L/A4/B5Form1/B5 Form 2

B5 Form 1: When the paper feed tray is centered.
B5 Form 2: When the paper feed tray is left-aligned.

Small Large
Print
o
=
=
ﬁ’
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c) Media options / Data output format

- B Some USB flash memories are not recognized when connected to this
instrument.

Select the storage and set the output format. Touch the “Setting” button to open
the System Setup screen (Fig. 2).

# System Setup e | # System Setup [ mext

] { Connection & Print » IS A J

L Connection & Print

Function sett ( ] i
LT (1) B s
=]

General Printer selection Video | Vi

ideo General
—_— 2 ————— P crersvo RN
Attached to CSV mage
semng Setting .
EEE h—I—lJ m BEg (3) —= . -
ptior
7 -

Measurement

o .
Measurement B y.qia
Data
=]
=

it

Application AL-4000 Wireless Setting

R Satting
!.-@.....--‘ >
Inf)

Application

B B
(Fig. 1)

(1) Media options
Internal : Saves the data to the instrument’s built-in SD card.
Max. capacity to be saved: 16 GB
External : Saves the data to an external USB flash memory connected to
the instrument.
(2) Data output format
Screen shot: Outputs a captured image of the screen.
Camera image: Outputs a CCD image.

(3) Export data
Displayed data : Exports only the displayed measurement data.
ALL : Exports all measurement data.

d) PC (PC connection)

Make connection settings to export data to a personal computer with TOMEY Link
or Data Transfer installed. Touch the “Setting” button to open the System Setup
screen (Fig. 2).

# System Setup Meae | # System Setup B Exit
| Connection & Print J [ Connection & Print » [N

LAN [ Disable i,

Function settings

nction .
Setting
= of butten
=

General Bilrecr cleeion Video | Video
[Monochrome| _Color

[}
easurement (B ved /
B R ey [ Setting =
FeeEE N EENEEEEEREEERT | (Lonce EEEE ettt cote way [255). 255 [255) [255

o PC Setting [ —
|||.E Sub Net Mask 255 [255] [255] [255

MAC Address 00-10-DC-05-00-20

——ReaeEal——— | ogin  User ID TOMEY ‘Passwom TOMEY ‘

My IP Address Setting My IP Address. 255 ] [255] [255] [255

(1)
(3)
(4 ) Host IP Address [ ons 000 . 000 . 000 . 000 ‘
()

SREICEE I AL-4000 Wireless Setting ARelication
(6) Port number 12345 E% (7)
= B-
Connec -tion Connectiol
& Print &Print
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(1) Connection permission and selection of cable type

LAN . Use a LAN cable for connection.

When “LAN” is selected here, all items listed on this screen

need to be set.

USB . Use a USB cable for connection.
Set the Login User ID and Password. Items other than the
above do not need to be set.

Disable : Not connected with PC.

(2) Auto Inquiry
Set whether to automatically retrieve the patient ID.

(3) Login TOMEY Link
Set the user ID and password to log in to the TOMEY Link. Maximum
number of characters to be entered for the user ID or password is 16.

(4) Host IP address
Set the IP address of the PC to be connected. Touch the “DNS” button to
specify the PC name. A DNS server must be running in the LAN
environment to enable connection using the DNS.
Touch the input field to display the keyboard.

(5) My IP Address Setting

Selects either of DHCP (dynamic IP) or MANUAL (static IP) in the IP Setting

Type. When “Manual” is selected, set My IP Address, Sub Net Mask, and
Default Gateway.

(6) Port number
A port number can be set.
Input range : 0 — 65535
Default setting : 80

(7) "Connection Test" button
Performs a connection test.

Setting B When only this instrument and the TOMEY Link Server or a computer running
examples Data Transfer are connected to the network, the following settings can be
used.

1) Check the computer IP address.
Check and record the IP address and subnet mask of the computer with DATA Transfer installed. Refer
to the DATA Transfer operation manual for details.

2) Set settings on the Instrument.
The settings shown in the table below describe an example when the IP address of the computer with
DATA Transfer installed is “192.168.2.128” and the subnet mask is “255.255.255.0.” The IP setting
method in this case is Manual.

Computer settings Instrument settings
(Local) 192 | 168 | 2 | 128 192 | 168 | 2 129
IP address Check these on the DATA Transfer Same value as computer (%1)
screen. setting
Subnet 255 | 255 | 255 | O 255 | 255 | 255 0
Check these on the DATA Transfer .
mask Same value as computer setting
screen.
befaut | o | o | o | o
gateway All 0
Host | 192 | 168 | 2 | 128
address IP address of computer

*1: An arbitrary number from 1 to 255 excluding numbers used by the computer (128 in this example)

J
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e) Selection of ultrasound biometer and AL-4000 Wireless setting

Select the ultrasound biometer and make settings for wireless communication
with the ultrasound measurement unit AL-4000. Connection can be established
automatically upon startup of the instrument when the information of the AL-4000
to be connected is registered in the connection location list and “Permit” is
selected for Wireless Communication.

B While the System Setup screen is opened on a device during wireless
communication with AL-4000, operation of the other device is disabled.
Disable wireless communication and press the measurement button to
open the System Setup screen on both devices at the same time.

Select the model of the ultrasound biometer.When AL-4000 is selected, settings
for wireless communication can be made.

# System Setup +B Exit & System Setup B Exit

{ Connection & Print

Enable i i ‘

| My BD Address 0010DC050020
. Connecting Place Name 1

Connecting BD Address 0000000000

a
z

BD Address

‘ 0000000000 ‘

[ 1
2 [ 2 ] 1111111111 ]
(

3 ‘ 2222222222 ‘

Extension Export (KV) Setting

(Fig. 1) (Fig. 2)

(1) Connection permission
Enable / Disable

(2) My BD Address
The BD address of this instrument is displayed.

(3) Connecting Place Name; Connecting BD Address
The connecting location name and BD address currently connected are
displayed. These fields are blank when nothing is connected.

(4) Connection List
Register connecting locations. Touch the Name or BD Address field to open
the keyboard. Select the number to set the item as the connecting location.

(5) BD Address Search
Touch the “Search” button to search for ultrasound measurement units
AL-4000 around the instrument and display their BD addresses. (Fig. 3)
Touch the “OK” button to add the selected BD address to the Connection
List.
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00A096209552
00A096209553
00A096209554
00A096209555

00A096209550

00A096209551

L

[ ox ][ conce ]

(Fig. 3)

f) Extension Export

Sets whether to output information related to the clinic and measurement

techniques.

# System Setup

J Connection & Print

Function settings Setting
—
= of button
General Printer selection i it i Viveo |PictBridge|| Setting
= Media options / -
Data quput format Setting
Measurement
pC Setting
lf" AL-4000 Wirel
o] - ireless Setting
Application
Extension Export (KV) Setting
_
B2
Connection
& Print

(Fig. 1)

(1) Printing
ON/OFF

(2) Clinic ID / Name
Set the clinic ID and name.

(3) Clinic Address
Set the address of the clinic.

# System Setup

J [ IEE T RS R Extension Export

|

EH

General

— Printing

— Clinic ID/Name

Q|

—~——— Clinic Address

Measurement

itz

Application

—

=K

Connection
& Print

(Fig. 2)

o I
]
]
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4. TECHNICAL INFORMATION

4.1 IOL power calculation formula

4.1.1 Haigis Standard / Haigis optimized

1. Implanted IOL power (D)

P IOOOna_
L-d na_ d

Where:
Z=DC+

d=a0+a1-ACD +a2-L

na

z 1000

REF
|_REF -V
1000

(ACD # 0)

d =(a0 — 0.241-a1) + (a2 + 0.139-a1)L (ACD = 0)
a0 = 0.62467A—72.434...

DC =

1000(nc —1)
RC

2. Estimated refractive power after surgery (D)

Where:

1000(1000Y —DC- X )

“ ¥(1000Y —DC- X )+1000X

X =d2-P + 1000L-na - d-L-P
Y = na (1000-na-L-P + d-P)

na

nc

RC

Ki
DC

ACD
REF

: Aqueous humor and vitreous refractive index
=1.336

: Corneal reflective index

=1.3315

: A-Constant

: Average radius of corneal curvature (mm)
(r1+r2) /2

: Radius of corneal curvature (mm)

{(KI'- 1) x 1000}/K

: Corneal refractive power (D)

: Cornea equivalent refractive index

: Average corneal refractive power (D)
: Axial length

: Anterior chamber depth (mm)

: Target Ref. after surgery (D)
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\% : Vertex distance (mm)

=12
P : Implanted IOL power (D)
al :04...%
a2 :01..%

* The Haigis optimized formula uses the registered a0, a1, and

a2 for calculation.

3. Personal A-Constant
B d—al-ACD —a2-L+72.434

A (ACD#0)
0.62467
44 —L(a2+0.139-al)+0.241-al + 72.434
0.62467
(ACD=0)
Where:
- P(L-z+1000na)—P*(L-z+1000na)’ —4P-z(1000L -na -z +1000L -na- P—1000° - na’)
2Pz
AREF
Z_DC+1_AREF-V
1000
DC= 1000(nc —1)
r

AREF : Refractive power of eye after surgery (D)

4.1.2 Hoffer® Q formula

1. Implanted I0L power (D)

_ 1336 3 1.336
L-C-0.05 1336 C+0.05
K+R 1000
Where:
_ Rx
1-0.012Rx
2. Target Ref. after surgery (D) when wearing glasses
R
~ 1+0.012R
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Where:
1.336

1.336 , C+005 h
1336 _p 1000
L—-C-0.05

K

C : Predicted anterior chamber depth after surgery (ACD)

=X+Y
Where:
X =C1+0.3 x(L-23.5) + (tan K)?
Y =0.1M x (23.5 - L)? x tan{0.1(G - L)%}

- 0.99166

L=230 - M=+1,G=28
L>23.0 — M=-1,G=235
L>31.0 - L =31

L<185 — L=185
: Implanted IOL power (D)

L : Axial length (mm)
C1 : ACDcon or Personal ACD (mm)
K : Average corneal refractive power (D)
= (K1 + K2)/2
r : Radius of corneal curvature (mm)
={(KI - 1) x 1000}/K
Kl : Cornea equivalent refractive index
Rx : Target Ref. after surgery (D) when wearing glasses

3. Personal ACD

L+N—\/(L—N)2 N 4'1336(N—L)
ACD = -0.05
2
Where:
N = 1336 R= AREF
K+R 1-0.0124AREF

AREF : Refractive power of eye after surgery (D)
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4.1.3 Holladay 1
1. Implanted IOL power (D)

B 1000 na {X —0.001 REF (V - X +L2-r)}
“(L2-C2-SF )Y -=0.001 REF ¥ -Y + r(C2 + SF )}]

2. Predicted refractive power after surgery (D)

REF. — 1000na- X -P-Q-Y
' na(V-X +L2-7)-0.001P-Q Y +r(C2+ SF)}

Where:
X ha-r —L2(nc—-1)
Y :na-r-(nc-1)(C2 + SF)
Q :L2-C2-SF
na : Aqueous humor and vitreous refractive index
=1.336
nc : Corneal reflective index
=4/3
L : Axial length (mm)
: Average corneal refractive power (D)
= (K1 + K2)/2
r : Radius of corneal curvature (mm)
={(KI - 1) x 1000}/K
Kl : Cornea equivalent refractive index
SF : Distance from the iris surface to the optical center of

the implanted IOL (mm)
REF : Target Ref. after surgery (D)

\% : Vertex distance (mm)
=12
P : Implanted IOL power (D)
L2 : Corrected axial length (mm)
=L+0.2
C2 : Anatomic anterior chamber depth; distance from the

corneal vertex to the iris surface (mm)
=0.56 + Rag —+/Rag > — AG > / 4
r<7 — Rag=7

r=7 —Rag=r
AG =12.5L/23.45
AG>13.5—->AG =135
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3. Personal SF

SF ={-BQ —~[BO>-440 -C0 }/(240 )-C2

Where:

AQ = (nc-1) - 0.001AREF {V(nc - 1) - r}

BQ = 0.001AREF {L2-V(nc - 1) - r(L2 - V-na)}
-{L2(nc- 1)+ na-r}

CQ1 =0.001AREF[V{na-r-L2(nc-1)} + L2-r]

CQ2 =1000nafna-r—L2(nc-1)- CQ1}/P

CQ3=L2-na'r-0.001AREF-L2-V-r-na

CQ =CQ3-CQ2

AREF : Refractive power of eye after surgery (D)

4. Corresponding SF

SF = 0.5663A - 65.60
or

SF =0.9704 ACDcon — 3.595
Where:
A : A-Constant

4.1.4 SRK-Il formula

1. Implanted IOL power (D) for emmentropization
Pemme = Al - 09K - 25L

2. Implanted I0L power (D) for ametropia
Pamet = Pemme—REF‘ CR

3. Predicted refractive power after surgery (D)

REF it = (Pewne — P )/ CR

Where:

L<20.0 —A1=A+3
20.0 =L<21.0 —A1=A+2
21.0 =L <220 —A1=A+1
220 =L<245 —A1=A
245 =L —-A1=A-05
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4.1.5 SRKI/T formula

N 4-6

Pemme §14 — CR = 100
Pemme > 14 — CR = 125

A : A-Constant

K : Average corneal refractive power (D)
= (K1 + K2)/2

r : Radius of corneal curvature (mm)
={(KI- 1) x 1000}/K

Kl : Cornea equivalent refractive index

L : Axial length (mm)

P : Implanted IOL power (D)

REF : Target Ref. after surgery

4. Personal A-Constant

A=P +AREF-RF + 2.5L + 0.9K - COR
Where:
AREF : Eye refractive power after surgery (D)
RF : Refractive factor

P>16 —RF=1.25

P=16 — RF=1
COR : Correction

L < 20.0 —COR=3

20.0 =L < 21.0 — COR =2
21.0 =L < 220 — COR =1
220 =L < 245 —COR=0
245 =L — COR=-0.5

1. Implanted 10L power (D) for emmentropization
1000 na - X

(L1 -c1y

P emme

2. Implanted IOL power (D) for ametropia
s 1000 na {X —0.001 REF (V - X + L1-r)}

T (L1-C1){Y —0.001 REF (V .Y +C1-r)}

3. Predicted refractive power after surgery (D)
1000 na - X — P-Y(L1-C1)

REF ioi =
' na(V-X+L1~r)—0.001P(L1—C1)(V.Y+Cl.r)




Where:
X=na-r —L1(nc-1)
Y=na-r —C1(nc-1)

L1 : Visual axial length (mm)
=L + (0.65696-0.02029L)

L : Axial length (mm)

REF : Target Ref. after surgery (D)

w : Calculated corneal diameter (mm)
=-5.41 +0.58412LC + 0.098K

LC : Corrected axial length (mm)

L=242 —LC=L
L>242 —LC=-3.446+1.716L-0.0237L?

C1 : Estimated anterior chamber depth after surgery (mm)
=H + Ofst.

Ofst  :Calculated distance from the iris surface to the optical
surface of the implanted IOL (including corneal
thickness) (mm)
= ACD const — 3.336
= (0.62467A - 68.747) - 3.336

H : Height of cornea dome (mm)

A : A-Constant

K : Average corneal refractive power (D)
= (K1 + K2)/2

r :Radius of corneal curvature (mm)
={(KI - 1) x 1000}/K

Kl : Cornea equivalent refractive index

P : Implanted IOL power (D)

\% : Vertex distance (mm)
=12

na : Aqueous humor and vitreous refractive index
=1.336

nc : Corneal reflective index
=1.333
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4. Personal A-Constant

A:(—b+\/b2—4ac)/2a

Where:

a :0.62467% a

b :0.62467 {2a (H — 72.083)} +8}

c :a(H —72.083)? +3(H-72.083) + r

a : P (1-nc) +0.001P-AREF {V (nc - 1) - r}
B :P[pa-r+L1(nc-1)

+0.001AREF {L1 - r+V - L1(1=nc)-na -V - r}]
r :na [1000X — P - L1 - r + AREF
{0.001P - V- L1-r—(V-X+L1-1)

AREF : Refractive power of eye after surgery (D)

4.1.6 SRK SHOWA formula

N 4-8

1. Implanted IOL power (D)
L<220 :P=A-25L-09K+1.4-1.45REF
220 =L<245 :P=A-25L-09K-1.67REF
245 =L <270 :P=A-25L-09K+0.71-1.25REF
27.0 =L :P=A-25L-0.9K- 1.69REF - 1.69

2. Predicted refractive power after surgery (D)
L<220 :R=(A-25L-09K+1.4-P)/1.45

220=L<245 :R=(A-25L-0.9K-P)1.67
245 =L <270 :R=(A-25L-0.9K+0.71-P)/1.25
27.0 =L :R=(A-25L-0.9K-1.69 - P)/1.69
L : Axial length

: Average corneal refractive power (D)

= (K1 + K2)/2
r : Radius of corneal curvature (mm)

={(KI - 1) x 1000}/K
Kl : Cornea equivalent refractive index

REF : Target Ref. after surgery (D)
A : A-Constant
P : Implanted IOL power (D)



3. Personal A-Constant
L<220 :A=P+25L+09K-14+ 1.45AREF
220 =L<245 :A=P+25L+0.9K+ 1.67AREF
245 =L <270 :A=P+25L+09K-0.71+ 1.25AREF
27.0 =L :A=P+25L+0.9K + 1.69AREF + 1.69

AREF: Eye refractive power after surgery (D)

4.1.7 Shammas-PL formula

1. Implanted IOL power (D) for emmentropization

P = 1336 ~ 1
T L-0.1(L-23)-(C+0.05) 1.0125 C+0.05
Ke 1336
2. Implanted IOL power (D) for ametropia
Pons = 1336 ~ 1
L-0.1(L-23)-(C+0.05) 1.0125  C +0.05
Kc + REFc 1336

3. Predicted refractive power after surgery (D)
1.0125 %1336 [1336 — P{Lc — (C + 0.05)}]

REEe o = e e —P(C+0.05)Le —(C +0.05) ¢
L : Axial length (mm)
C = pACD =(0.5835 x A) - 64.40
A : A-Constant
Kc=1.14xK-6.8
K : Average corneal refractive power (D)
= (K1 + K2)/2
R : Radius of corneal curvature (mm)
={(KI - 1) x 1000}/K
Kl : Cornea equivalent refractive index

REFc : Refractive power at corneal refractive surface
_ 1000
1000

——— VD
REF

REF : Target Ref. after surgery (D)

P : Implanted IOL power (D)

Lc = L-0.1(L-23)

VD : Vertex distance (mm)
=12
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4. Personal A-Constant

4oL 1336 -a Lc 1336 (a+ Le )_ 4 (0 1) 1336 cal s e a
0.5835 | 2 22 1336 / 1336 P P

1.0125

a=—
Kc + AREFc

AREFc: Eye refractive power at corneal refractive surface
1000

1000
AREF

AREF: Eye refractive power after surgery (D)

4.1.8 SRK/T Double K

1. Implanted 10L power (D) for emmentropization

_ 1000 na - X

P emme
(L1 -cu1)y

2. Implanted IOL power (D) for ametropia

1000 na {X - 0.001 REF (V - X + L1-r,,, )}
" (@-c1)y —0.001 REF (Vv -Y +C1-r,, )}

3. Predicted refractive power after surgery (D)
1000na - X — P-Y(L1 - C1)
REFf()] =
na(y - X +L1-r,,,)-0.001P(L1-C1)V -Y + Cl-r,,,)

Where:
X=na-* rpest—L1(nc—-1)
Y=na- rpest—C1(nc-1)

L1 : Visual axial length (mm)
=L + (0.65696-0.02029L)

L : Axial length (mm)

C1 : Estimated anterior chamber depth after surgery (mm)
=H + Ofst.

Ofst  : Calculated distance from the iris surface to the optical
surface of the implanted IOL (including corneal
thickness) (mm)
= ACD const — 3.336
= (0.62467A — 68.747) - 3.336

H : Height of cornea dome (mm)
= e 4/rpzre -w?/4
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w : Calculated corneal diameter (mm)

=-5.41 + 0.58412LC + 0.098Kpre
LC : Corrected axial length (mm)

L=242 —LC=L

L>242 —LC=-3.446 +1.716L - 0.0237L2
A : A-Constant

Kore  : Average corneal refractive power (D) before refractive
correction surgery
= (K1pre + K2pre)/2

Mpre : Radius of corneal curvature (mm) before refractive
correction surgery
={(KI - 1) x 1000}/ Kpre

Kl : Cornea equivalent refractive index

Koost  : Average corneal refractive power (D) after refractive
correction surgery
= (K1post + K2post)/2

rost  : Radius of corneal curvature (mm) after refractive
correction surgery
={(KI - 1) x 1000}/ Kpost

P : Implanted IOL power (D)

na : Aqueous humor and vitreous refractive index
=1.336

nc : Corneal reflective index
=1.333

REF : Target Ref. after surgery (D)

\% : Vertex distance (mm)
=12

4. Personal A-Constant

A:(—b+\/b2—4ac)/2a

Where:

a : 0.62467%a

b :0.62467 {2a(H — 72.083)} +8}

c :a(H —72.083)? +3(H-72.083) + r
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:P (1 -=nc) +0.001P-AREF {V (nc — 1) - r}
:P[pa-r+L1(nc-1)
+0.001AREF{L1 -r+V -L1(1—-nc)-na -V -r}]
r :na[1000X - P - L1 - r + AREF
{0.001P =V -L1-r—(V-X+L1-1)}]

AREF : Refractive power of eye after surgery (D)



4.2 Verification when measuring axial length

Retinal
pigment
epithelium

—

(Fig.1) Retina waveform example 1

Retinal pigment

epithelium
Internal \
limiting Sclera
membrane /

AN
o

(Fig.2) Retina waveform example 2

OA-2000 measures the distance from the lacrimal
fluid on the corneal surface to the retinal pigment
epithelium (RPE) as the axial length.

Normally, the waveform height and width of the
internal limiting membrane and choroid are
smaller than those of the retinal pigment
epithelium. (Fig. 1)

Reflection from the internal limiting membrane
(ILM) may be received depending on the
condition of the retina. (Fig. 2)

If the waveform of the internal limiting membrane
is larger than that of the retinal pigment
epithelium, the resultant axial length may be
shortened by 0.15 — 0.35 mm.

If values of the axial length are varied or
individual waveforms seem to show that the
retinal pigment epithelium was not correctly
captured, thoroughly evaluate the measurement
data, referring to the following points.

- Take measurement again.

- Compare the data with the measurement taken
in ultrasound A mode.

- Check for the presence of ocular fundus
diseases.
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4.3 Ultrasound conversion formula
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The axial length measurement displayed in Contact mode or Immersion mode of
OA-2000 is the value calculated by converting the optically obtained axial length to an
ultrasound axial length value, using a correction formula developed based on clinical
results. Therefore, the converted ultrasound axial length value includes measurement
errors due to the difference between the optical measurement principle/method and
ultrasound measurement principle/method.

- Formula for conversion to ultrasound axial length in Contact mode
AXIAL(Contact) = {OptLength — 1.4687} / 0.9581

When {OptLength - AXIAL(Contact)} = 0.75mm
AXIAL(Contact) = OptLength — 0.75

- Formula for conversion to ultrasound axial length in Immersion mode
AXIAL(Immersion) = {OptLength — 1.3304} / 0.9573

OptLength = OPL/Naxl
OPL : Optical path length
Naxl : Average refractive index of eye

Difference between optical and ultrasound measurement principles/methods

- Retina thickness
The thickness from the corneal epithelium to the retinal pigment epithelium is
measured by the optical method, while the thickness from the corneal epithelium
to the internal limiting membrane is measured by the ultrasound method.
Therefore, the retina thickness and axial length measured by the optical method
become longer than the values measured by the ultrasound method.

- Pressure on retina
The optical method performs non-contact measurement, but the probe contacts
the retina directly or indirectly. Therefore, the axial length measured by the
ultrasound method tends to be shorter due to pressure on the retina.

- Measurement axis
Since the optical method requires fixing the patient’s sight to the light source, a
stable visual axis can be captured during measurement. On the other hand,
although the fixation light is used for the ultrasound method, the optic axis where
the reflection of the retina waveform becomes the strongest is captured during
actual measurement.



4.4 Verification when measuring anterior chamber depth and crystal lens thickness

Front of
crystal lens

Back of
crystal lens

Anterior
of cornea

Waveform that clearly

JNWM.JN

Waveform of cortex etc.

B - —

Waveform of the rear side of
the crystal lens is small.

shows the front of the
cornea

Waveform that
clearly shows the

front of the crystal
lens |

m l / rear of the crystal lens

Waveform of the rear side of
the crystal lens is small.

Since there are many waveforms of the cortex etc. of the crystal lens when
measuring an eye with cataracts, the front and rear of the crystal lens may not be
captured.

In this case, adjust the waveform display line on the scanned image up and down,

find and display the position where the largest waveforms are shown, and move
the caliper line to the point of the front of the crystal lens.
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4.5 Corneal irregular astigmatism index
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Corneal irregular astigmatism index

This is the index that simply quantitates the data of the corneal irregular astigmatism
which cannot be found by ordinary keratometer measurements (K1, K2, and AX)
according the keratometory image. There are 2 indexes (KAl and KRI) as shown below,
and each of them shows the level of irregular astigmatism.

KAI (Kerato-Asymmetry Index)

One of the corneal irregular astigmatism indexes which shows asymmetry of the cornea.
This index is calculated from the discrepancy between the center of the approximate
ellipse of the keratometer measurement point and the XY alignment measurement point
equivalent to the corneal vertex position. The value increases for asymmetrical corneal
shape such as when a part of cornea protrudes like keratoconus.

KRI (Kerato-Regularity Index)

One of the corneal irregular astigmatism that indicates the regularity (irregularity) of the
cornea. This index is calculated from the discrepancy between the keratometer
measurement point and its approximate ellipse. The value increases when the corneal
shape is irregular such as eyes with corneal transplantation or CL-induced problems.



5. INSPECTION AND MAINTENANCE

5.1 Warranty

5.2 Operation life

5.3 Inspection

One-Year Limited Warranty

The seller warrants this product to be free from defects in material and
workmanship under the normal use of this product for one (1) year or other term
complying with local regulations from the date of invoice issued by Seller to the
original purchaser.

Lamps, paper and other consumable items shall not be covered by this warranty.
This warranty also shall NOT apply if the product has not been installed, operated
or maintained in accordance with the INSTRUCTION MANUAL of Tomey
Corporation (here in after called “Tomey”). Neither seller not Tomey shall be liable
for any damages caused by purchaser's failure to follow instruction for proper
installation, use and maintenance of product.

This warranty is only applicable to the new product and DOES NOT cover any
damage resulting from or caused by accident or negligence, abuse, misuse,
mishandling, improper modification of this product, by persons other than
personnel duty authorized by Tomey, not to a product whose serial number or
batch number is removed, altered or effaced.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY AND ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED (INCLUDING SPECIFICALLY,
WITHOUT LIMITING THE GENERALITY OF THE FOREGOING,

ALL WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE), AND ALL OTHER OBLIGATION AND LIABILITY ON
THE PART OF SELLER AND TOMEY. NEITHER SELLER NOR TOMEY SHALL
BE LIABLE FOR INCIDENTAL,

CONSEQUENTIAL OR SPECIAL DAMAGES UNDER ANY CIRCUMSTANCES
OR FOR MORE THAN REPAIR,

REPLACEMENT OR REFUND OF THE PURCHASE PRICE OF DEFECTIVE
GOODS.

This instrument is designed to have an operation life of 8 years when operated
under the appropriate environment and it is adequately inspected and serviced.

B When there is a problem, measurement may not be performed correctly.
Contact Tomey or our local distributor immediately for repair.

B When measuring the imitation eyes, check that there is no dust or stain
on them.

To make sure that the internal functions operate correctly and performance is
maintained, use the imitation eyes to check the accuracy before using the
instrument.

Inspect method

Use the chin rest pins to fix the imitation eyes to the chin rest. Perform
measurement in the same manner as measuring a patient's eyes.

Check that the measured values are within the range specified on the imitation
eyes.
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5.4 Routine maintenance

N 5-2
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Hold the plug when disconnecting the power plug from the outlet to avoid
placing excessive force on the cord. Pulling the cord may damage the
inner core wires, resulting in electric shock or fire.

Do not use organic solvents such as thinner, benzene, or acetone to
clean the instrument. These solvents may damage the surface of the
instrument.

Clean the inner surface of the measurement window with a soft cloth from
time to time. The measurement accuracy will deteriorate if the optical
section in the instrument becomes dirty.

Place the dust cover over the main unit when not being used.

Disconnect the power cord and place the dust cover over the main unit
when the instrument is not used for 1 month or longer.

Spray glass cleaner onto a soft cloth to clean the monitor on the main
unit.

Gently wipe (do not rub) sections that patients directly touch, such as the
forehead pad and chin rest with cotton dampened with alcohol.

Do not leave any water, chemicals, etc. remaining on the touch panel as
the surface of the touch panel is vulnerable to moisture. The surface of
the touch panel may be damaged and unable to maintain the appropriate
performance.

Wipe off dirt on the main unit by lightly rubbing with a well wrung cloth dampened
with water and then with a dry cloth. When it is very dirty, clean it by lightly rubbing
with a well wrung cloth dampened with diluted neutral detergent. Then, wipe it
with a cloth dampened with water and then with a dry cloth.

Wipe off dirt on the surface of the touch panel with a dry soft cloth. When it is very
dirty, lightly wipe it with a soft cloth dampened with alcohol. Further, wipe it with a
dry soft cloth to completely remove moisture.



5.5 Replacing consumables

5.5.1 Fuses

B Disconnect the power cord from the outlet when replacing fuses.
Otherwise you may get an electric shock, resulting in death or serious

WARNING injuries.

Use fuses specifically designed for this instrument.

B When the instrument does not work correctly after fuses have been
replaced, there may be other causes of the problem. Turn off the
instrument immediately and contact our local distributor.

— . 1) Turn power off and disconnect the power plug from the
il ™ outlet.
7 ; / 2) Disconnect the power plug from the power terminal.
- 3) Insert a flat screwdriver or coin into the slot on the fuse
Yy 2 & case located at the bottom of the main unit. Turn the
4 screw counterclockwise to remove it.
//'"':’?"

4) Replace the blown fuse with a new one.

5) Install the fuse holder in the reverse order of removal.

5.5.2 Printer paper

B Always use genuine Tomey paper for the printer. Using other types of
paper may cause printer failure.

B Do not pull paper forcibly. Trying to pull the paper out may cause printer
failure. Touch the "PRINT" button without any data stored to feed blank
paper.

Replace the paper roll according to the procedure below when red lines appear
on the edges of the printer paper.

1) Push the printer cover notch (1) upward and open it.

2) Remove the old printer paper roll and install a new roll. If
the paper roll is installed in the wrong direction, nothing
will be printed.

3) Close the printer cover with the end of the paper
- protruding 2cm from the outlet. Press the cover firmly until
(Fig. 1) you hear a click.
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5.6 Storing

WARNING

CAUTION

5.7 Disposal

N 54

Install the instrument in a location free of water or chemicals. Any water
or chemicals entering the instrument may cause an electric shock or
failure.

Do not store the instrument in a location where chemicals are stored or
gases may occur. Spilt chemicals or vapor may enter the instrument and
result in fire.

Disconnect the power cord from the outlet to ensure safety when the
instrument is not operated for 1 month or longer.

B Store the instrument in a location not subject to direct sunlight, high
temperature and humidity, or air containing dust, salt and/or sulfur.
Otherwise, failure or malfunction may occur.

B Store the instrument in a leveled stable place free of vibration or
mechanical impact. Otherwise, measurement cannot be conducted
correctly. The instrument may also topple over or fall down, resulting in
fire or a fatal accident.

B Place the dust cover over the main unit when not being used. The
measurement accuracy will deteriorate if the optical section in the
instrument becomes dirty.

Completely lower the head to the lower dead center when storing the instrument.
Pressing the packing button (1) for 3 seconds automatically returns the head to
the lower dead center. Turn power off.

When the instrument is not used for a while, check that the instrument is
operating correctly before starting operation again.

<Storage conditions>
- Ambient temperature range : —10~+55°C
- Relative humidity range :10~95%

B Keep the box and packing materials for use when moving or transporting
the instrument.

Keep the packing materials and the box together.

B When disposing of the main unit and/or packing materials, sort them by
material type and abide by local government rules and regulations.

B A lithium battery is used in the instrument. Handling of the lithium battery
varies depending on governing bodies. Follow relevant laws and local
rules and regulations, or contact our local distributor or representative.



6. TROUBLESHOOTING

Check the following first when you encounter any problems.
If the problem is not solved even after checking the applicable item listed below,
contact our local distributor to request inspection and/or repair.

B Do not remove the cover of the instrument. You may be directly exposed
to high voltage sections.

DANGER
B Do not take any actions other than those specified below.

6.1 Common items

® The instrument does not start when the power switch is
turned on.

@Cause )  Problem with the power plug

(Solution @ Check that the power plug is firmly connected to the
outlet. Check that there is no flaws in the power cord,
such as cracks or tears.

Problem with the power outlet

(Solution@ Check that power is supplied to the outlet to which the
power cord is connected.

Blown fuse

(Solution@ Check that fuses are not blown. If blown, replace the
fuse (refer to “5.5.1 Fuses”). When the new fuse is

blown again, the instrument may be out of order.
Contact our local distributor to request inspection
and/or repair.

® Nothing appears on the monitor screen.

? The auto power off function, which automatically turns
off the screen when the instrument is not operated for
the specified time, has been activated.

(Solution @) Touch the monitor screen.
The maintenance switch on the side is in the P

position.

(Solution @ Turned off the power, return the maintenance switch
to the lower position, and then turn on the power.
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® The whole monitor screen is dark and not easy to see.

The brightness of the monitor is low.
(Solution @ Adjust the brightness of the screen using the

brightness setting of the screen described in "3.9.1
General."

® The clock displayed is stopped.

Stored data is displayed.
(Solution @) While displaying stored data,the date and time of

measurement of the data is shown. When closing to
the screen, current time is displayed.

® The data cannot be printed by the video printer.

Printer paper.

(Solution @ Check for the remaining of printer paper. Verify that
printer paper is correctly set as described in the

instruction manual of the video printer.

USB cable.

Verify that the USB cable is correctly connected to the
main unit and the video printer. For correct
connection, refer to "3.2.1 ¢) Connecting an external
video printer".

Setting the output printer
" Set "Video Monochrome" to select a monocrhome

printer as the output destination when pressing the
PRINT button; set “Video Color” when the output
destination is a color printer. Refer to “3.9.4 b)
Selecting and setting printer” for setting details.

® The brightness and color of printouts from the video printer
are remarkably different from that of the screen display.

Setting of the video printer is not appropriate.

(Soluton@ Adjust the contrast, brightness, and color as

described in the instruction manual of the video
printer.



® The data cannot be printed by the built-in printer.

Printer paper.

(Solution @ Check for the remaining of printer paper. Verify that
printer paper is set correctly as described in "5.5.2

Printer paper."

Setting the output printer

(Solution @  Set "built-in printer" to the destination to which output is
directed when "Print button" is pushed. Refer to “3.9.4
b) Selecting and setting printer” for setting details.

@Cause3) The printer cover is open.
(Solution @  Check that the printer cover is completely closed.

The printer paper is not set in the correct direction.

(Solution @ Check that the printer paper is set correctly. (Refer to
"5.5.2 Printer paper")

® A different button to the one touched on the touch panel

becomes active.

The touch panel is not calibrated correctly.

Turn on the power, touching the touch panel. When
startup of the instrument is completed while a finger is
touching the touch panel, calibration of the touch
panel will complete.

® An error message “Connect the USB cable again” appears
and measurement cannot be performed.

The USB cable that connects AL-4000 and this
instrument is disconnected.

(Solution @ Connect the USB cable again. Communication is

resumed and measurement can be started.

® Nothing is displayed on the screen of this instrument when
inputting IDs in the external ID input device.

USB cable.
(Solution @ Verify that the USB cable of the external ID input

instrument is correctly connected to the main unit. For
correct connection, refer to "3.2.1 d) External ID input
device."
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A screen which does not receive an ID input appears.
(Solution@) Entry of ID from an external ID input instrument is

accepted only on a screen where the patient
information is displayed. Input ID after displaying such
screens.

® Data cannot be saved in the internal memory.

The ID is not entered.
(Solution@) The instrument uses the ID as a file name. Enter the

ID and then save the data.

There is not enough space available in the internal
memory. (The confirmation screen appears when
attempting to save the data.)

(Solution@) Delete unnecessary data in the internal memory and
save the data again.

g Cause 3) An external memory is not connected even though the
storage is set to an external memory.

(Solution@ Aconnect an external memory. Or, change the

storage to the internal memory.

® The message “Internal error occurred” is displayed and
measurement cannot be performed.

The SD card is not inserted properly.
Remove the SD card and insert it again.
A problem has occured in the instrument.
Reboot the instrument. If the error message is

displayed again, contact our local distributer and
inform them of the error number.
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6.2 Optical measurement

® Measurement cannot be performed. Stable measurements
cannot be obtained. Measurements are largely different from
those taken before.

The measurement window is dirty.
Check that the measurement window is clean.
A problem has occurred in the instrument.
Contact our local distributor.
@Cause3) The system is not correctly calibrated.
Calibrate the system.(Refer to “3.9.2 Measurement.”)

6.3 Ultrasound measurement

® Measurement cannot be performed in Auto mode.

? The mode is set to Manual.

(Solution@) Set to auto measurement (Auto or Auto quick). (Refer
to “3.4.1 Setting measurement conditions.")

Noise is generated in the peripheral area.

(Solution @ If there is any source of noise (devices such as a
motor, laser surgical equipment, etc.) near the
instrument, move it away from the instrument.

Patient’s sight is unstable.

(Solution@  Use the fixlight in the biometry probe or on the chin
rest to guide the sight of the patient.

The contact section of the biometry probe is damaged.

(Solution@ !f damaged, immediately stop measurement and
contact our local distributor.

® Measurement cannot be performed in Manual mode.
The mode is set to auto measurement (Auto or Auto
quick).
(Soluton@ Set to Manual mode. (Refer to “3.4.1 Setting

measurement conditions.")
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® Measurements are unstable or inappropriate.

@Cause D The converted acoustic velocity is not set
appropriately.

(Solution @ Check the setting of the converted acoustic velocity.
A different converted acoustic velocity can be set for
right and left eyes. Check the setting for both eyes.

BCause2) The retina waveform gate cursor is not set in an
appropriate position.

(Solution @ Set the retina waveform gate cursor on the immediate
left of the actual retina waveform. Make sure that

there are no unnecessary waveforms between the
retina gate cursor and retina waveform.

® Monitoring sound does not go off.

The volume is set to "Mute (Off)" for the AL-4000
measuring unit.

(Solution@ Set the volume to a level other than “Mute (Off)” as

described in the instruction manual for the AL-4000
measuring unit.

® Noise interferes with waveforms.

Noise is generated in the peripheral area.

(Solution @ If there is any source of noise (devices such as a
motor, laser surgical equipment, etc.) near the
instrument, move it away from the instrument.



7. CONSUMABLES AND OPTIONAL EQUIPMENT

The following spare parts and accessories are available from our local distributor
of this instrument.
Contact our local distributor to order them.

e Printer paper
Specify the paper type as "Built-in printer paper for OA-2000."

e Chin rest paper (100 sheets/set)

e Fuse
Specify the part type as “OA-2000 fuse.”
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8. SPECIFICATIONS

8.1 Specifications

8.1.1 Optical Measurement

e Measurement range

Axial length : 14 - 40mm
Anterior chamber depth :1.5-7.0mm
Crystalline lens thickness :0.5-6.0mm
Corneal thickness :0.2-1.2mm
Corneal curvature radius :5.0-11mm
Pupil diameter :1.5-13mm
Corneal diameter ;7 -16mm

e Measurement accuracy
Axial length : £0.083mm
Anterior chamber depth : £0.05mm
Crystalline lens thickness : £0.05mm
Corneal thickness :5um
Corneal curvature radius 1 £0.02mm(p3 mm / 2.5 mm)
Pupil diameter :£0.1mm
Corneal diameter :+£0.3mm

e Display resolution
Axial length :0.01mm
Anterior chamber depth :0.01mm
Crystalline lens thickness :0.01mm
Corneal thickness :1um
Corneal curvature radius :0.01mm

8.1.2 IOL power calculation formula

m Haigis standard formula
m Haigis optimized formula
m Hoffer® Q formula

m Holladay 1 formula

m SRK-II formula

m SRK/T formula

m SRK SHOWA formula

m Shammas-PL formula

m SRK/T Double K formula

8.1.3 Main unit
Data output type : USB-Hx2, USB-Dx2, LAN, SD Card (for Internal Database)
Display : 10.4 inches and color TFT monitor
Dimensions and weight : 300(W) x 490(D) x 450(H)mm
Approx. 24kg
Input Voltage : 100 - 240VAC
Frequency : 50/60Hz
Power consumption : MO0VA
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8.2 Energy information

Measurement light source
m Maximum power 980uW

8.3 Operating environment

Operate the instrument under the following environmental conditions.

m Installation : Indoors, not in direct sunlight

m Temperature 1 +10~+35°C

m Humidity : 30~90%

m Atmospheric pressure : 800~ 1060hPa

m Power fluctuation : less than 10% of normal voltage

Store the instrument under the following environmental conditions.

m Temperature :-10~+55°C
m Humidity :10~95%
Transport the instrument in the instrument's box under the following environmental conditions.
m Temperature : -20~+60°C
m Humidity :10~95%

8.4 Classification

Protection against electrical shock : Class | ME equipment
Applied parts : B applied parts (Forehead pad, Chin rest)
IP Code - IP30 (Main unit)
IP10 (Measurement window)
Mode of Operation : Continuous operation

Class 1 Laser Product (IEC60825-1: 2007)
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8.5 Declaration of Conformity to EMC

Caution: Medical electrical equipment.
EMC (Electro Magnetic Compatibility) must be considered before any medical electrical
equipment is installed or put into service. Follow the information in the accompanying

documentation when installing and operating the OA-2000.

Caution: Portable or mobile RF communication equipment can effect Medical Electrical
equipment.

Guidance and manufacturer's declaration -
electromagnetic emissions Table 201

The OA-2000 is intended for use in the electromagnetic environment specified below.

The customer or the user of the OA-2000 should assure that it is used in such an environment.

Emissions test Compliance Electromagnetic environment - guidance
RF emissions Group 1 The OA-2000 uses RF energy only for its internal
CISPR 11 function. Therefore, its RF emissions are very

low and are not likely to cause any interference in

nearby electronic equipment.

RF emission Class B The OA-2000 is suitable for use in all

CISPR 11 establishments, including domestic establishments
Harmonic emissions Class A and those directly connected to the public low

IEC 61000-3-2 voltage power supply network that supplies
Voltage fluctuation/ Complies buildings used for domestic purposes.

flicker emissions

IEC 61000-3-3
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Guidance and manufacturer's declaration -

electromagnetic immunity

Table 202

The OA-2000 is intended for use in the electromagnetic environment specified below. The
customer or the user of the OA-2000 should assure that it is used in such an environment.

Immunity test

IEC 60601 test

Compliance level

Electromagnetic environment -

levell guidance
Electrostatic + 6kV contact 1 6kV contact Floors should be wood, concrete
Discharge(ESD) * 8kV air * 8kV air or ceramic tile. If floors are
IEC 61000-4-2 covered with synthetic material,

the relative humidity should be
at least 30%.

Electrical fast

+ 2kV for power

+ 2kV for power

Mains power quality should be

transient/ Burst supply lines supply lines that of a typical commercial or
IEC 61000-4-4 * 1kV for + 1kV for hospital environment.
input/output lines | input/output lines
Surge + 1kV differential | £ 1kV differential | Mains power quality should be
IEC 61000-4-5 mode mode that of a typical commercial or
*+ 2kV common + 2kV common hospital environment.
mode mode
Voltage dips , <5%UT <5%UT Mains power quality should be
short (> 95 % dipin (>95 % dipin that of a typical commercial
interruptions and | UT) uT) or hospital environment. If the
voltage variations | for 0,5 cycle for 0,5 cycle user of the OA-2000 requires
on power supply | 40 % UT 40 % UT continued operation during
input lines (60 % dipinUT) | (60 % dipinUT ) | power mains interruptions,
IEC 61000-4-11 for 5 cycles for 5 cycles it is recommended that the
70 % UT 70 % UT OA-2000 is powered from an

(30 % dipin UT )
for 25 cycles

(30 % dipin UT)
for 25 cycles

uninterruptible power supply or
a battery.

<5%UT <5%UT
(> 95 %dipin (> 95 % dip in
UT ) for 5 sec UT ) for 5 sec
Power frequency | 3 A/m 3 A/m Power frequency magnetic

(50/60 Hz)
magnetic fi eld
IEC 61000-4-8

fields should be at levels
characteristic of a typical
location in a typical commercial
or hospital environment.

NOTE : UT is the a.c. mains voltage prior to application of the test level.

N 8-4




Guidance and manufacturer's declaration electromagnetic

immunity Table 204

The OA-2000 is intended for use in the electromagnetic environment specified below.
The customer or the user of the OA-2000 should assure that it is used in such an environment.

Immunity test | IEC 60601 test Compliance | Electromagnetic environment - guidance
level level

Portable and mobile RF communication
equipment should be used no closer to
any part of the OA-2000, including cables,
than the recommended separation
distance calculated from the equation
applicable to the frequency of the
transmitter. Recommended separation

Conducted RF |3V rms 3V rms distance

IEC 61000-4-6 | 150kHz to 80MHz d :1 ZVP

d =1.2V L 80 MHz to 800 MHz
Radiated RF 3V/m 3V/m

IEC 61000-4-3 | 80MHz to 2,5GHz d =2.3V L 800 MHz to 2.5 GHz

Where P is the maximum output power
rating of the transmitter in watts (W)
according to the transmitter manufacturer
and d is the recommended separation
distance in meters (m).

Field strengths from fixed RF transmitters,
as determined by an electromagnetic site
survey, a should be less than the
compliance level in each frequency range.
B Interference may occur in the vicinity
of equipment marked with the following

symbol: (((i)))

Note1 : At 80MHz and 800MHz, the higher frequency range applies.
Note2 : These guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and reflection from structures, objects and people.

aField strengths from fixed transmitters, such as base stations for radio (cellular/cordless)
telephones and land mobile radios, amateur radio, AM and FM radio broadcast and TV
broadcast cannot be predicted theoretically with accuracy.

To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic
site survey should be considered. If the measured field strength in the location in which the
OA-2000 is used exceeds the applicable RF compliance level above, the OA-2000 should be
observed to verify normal operation. If abnormal performance is observed, additional
measures may be necessary, such as reorienting or relocating the OA-2000.

b Over the frequency range 150 kHz to 80 MHz, fi eld strengths should be less than 3 V/m.
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Recommended separation distances between
portable and mobile RF communications equipment and the
OA-2000 Table 206

The OA-2000 is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the OA-2000 can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile
RF communications equipment (transmitters) and the OA-2000 as recommended below,
according to the maximum output power of the communications equipment.

Separation distance according to frequency of transmitter

m
Rated maximum 150 kHz to 80 MHz | 80 MHz to 800 MHz | 800 MHz to 2.5 GHz
output power of
transmitter
o d=12VP | d=1.2VP | d=23VP
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended
separation distance d in meters (m) can be estimated using the equation applicable to the
frequency of the transmitter, where P is the maximum output power rating of the transmitter in
watts (W) according to the transmitter manufacturer.

NOTE 1 : At 80MHz and 800MHz, the separation distance for the higher frequency range
applies.

NOTE 2 : These guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and refl ection from structures, objects and people.

N 8-6




Manufacturer

Tomey Corporation
2-11-33 Noritakeshinmachi
Nishi-ku, Nagoya 451-0051 JAPAN
Tel: +81 52-581-5327
Fax: +81 52-561-4735

EC-Representative

Tomey GmbH
Am Weichselgarten 19a
91058 Erlangen GERMANY
Tel: +49 9131-77710
Fax: +49 9131-777120

AUTHORIZED TOMEY SERVICE CENTERS

Headquarters, Pacific Rim

Tomey Corporation
2-11-33 Noritakeshinmachi
Nishi-ku, Nagoya 451-0051 JAPAN
Tel: +81 52-581-5327
Fax: +81 52-561-4735

Europe

Tomey GmbH
Am Weichselgarten 19a
91058 Erlangen GERMANY
Tel: +49 9131-77710
Fax: +49 9131-777120

Original instructions
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